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1. Introduction
¢KS Db2NIK /I NREAYl 5SLI NI YiSnmtmtiimmteidmhtitaidpy (0 A 2 y Q:

Feasibility Studies Unit (FSI3) responsible for investigating

candidate State Transportation Improvement Program (STIP) PURPOSE OF EDTE
projects requested by the public, local government, and/
NCDOT Board of Transportatiqn Members. Feasibility stucISSEES mEss @ e EOTE B o
(now referred to as theProject Scoping Processare e B S o R S s
conducted agart of the initial stepknown as Stage 1 ProjeclEST e il B (1w e o sy e e RS
Initiation in the Project Delivery Network (PDN). The PBISGEESESINEEEHNeR=bI)]
outlines the stages, activities, tasks, deliverables, = Provide designs that meet project
references to accomplish the goals of the Project ScoplifiggSiuRulllinFERolUSICIv Rl JoRe]
Process. Thraghout this guide, references to the PD N ENCEULRREE AN GUE LD
sections are noted by an activity identifier (example 1TPIbHb

The purpose of the Project Scoping Process teseribe the

proposed project, estimate preliminary costs, and identify any potential problems that rewyire
consideration in the project development phase.

NCDOT Existing Process
1 PROJECT PLANNING § 2 PROJECT DEVELOPMENT H 3 CONSTRUCTIONH 4 O&M

NCDOT : NCDOT
Strategic . . - Maintenance &
MPO/RPO/ Prioritization NCDOT : : NCDOT :  Operations

NCDOT TPD Office STIP :  NCDOT PMU, Technical Services ConstructionUnit, ©  Sections,

: Units, Highway Divisions . Highway Divisions :  Divisions
;:ym_"'! 5::’ 5_“27 sTIP » : i
CT ar:t“:dsl"Ps Prion?lz,eation s H Environmental : -
N Documentation . Maint?nance
-~ Express Project
e Design Scoping | : :
9 Evaluation Report '

NCDOT Feasibility
Studies Unit

Thisguidance documenprovides instructions for NCDOT staff and NCDOT consultants to complete the
traffic related aspects of th€roject Scoping Process. Thject Scoping Procesill be compleed in
two phaseg; the Express Design Evaluati@md Project Scopindreport

TheExpress Design Evaluatiavill investigate conceptual design option(s) and prepare costs needed for
the project to go through the prioritization process (SPOT), in accoedamith the Strategic
Transportation Investments Law (STI), and potentially be included in the STIP. When or if the project
moves forward after SPOthe Project ScopingReport (PSR)will be initiated. The PSRwill provide
project background, more detailed environmental screening data, and documentation for NCDOT
management to use in determining how the project will proceed into the project development phase.

TheExpress Design Traffic Evaluation (EDWill)also be developed in two phaseghe Express Design
Traffic Volumes (EDT\&nd theExpress Design Traffic Analysis (EDTA)

Express DesigifirafficEvaluation Guidance 1
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e

Why is the EDTE Important?

1 Evaluatesvhether the proposed design will operate at a level consistent with the project goa

9 Reducs likelihood of cost escalation during project development due to expansion of projec
scope. Produces greater certainty in project costs during Prioritization and Programming.
1 Screen or eliminate design alternatives during the Express Design phassgcoest and time

\ savings during Stage 2. ldentifies projects that are over or under designed early in the prfy

The Express Design Traffic Volume (EDTV) task includes the development of the volume data required to
complete the Express Desidgmaffic Analysis (EDTA) and will include estimates of the current traffic
volumes and design year traffic volumes for the proposed project. The EDTV will include estimates of
the Average Annual Daily Traffic (AADT) and peak hour traffic volumes fordjeetpstudy area. The
deliverable for the process includes the development of the EDTV Report.

The Express Design Traffic Analysis (EDTA) task includes the evaluation of the traffic operations for the
proposed project at a level commensurate with the cdexgy of the project. The EDTA will typically
include an evaluation of the Base Year and Design Ye&ulib conditions and an analysis of the Design
Year Build scenario for each Alternatifée deliverable for the process includes the £R&port.

All components of theEDTV and EDT#ll be uploadedhrough the ATLAS Workbench (Workbentth)

the NCDOT Connect Scoping Team Site (Scopindobitexpress Design Evaluajiamn NCDOT Connect
Preconstruction Team Site (Preconstruction Site, for ProjeqtiSgpThe Workbench is the platform to
upload the final version of all the deliverables for the Project Scoping Process. Information uploaded to
the Workbench will be integrated and automatically placed in the correct location on the Scoping or
Preconstration Site with the correct naming convention. See Appendix Al for Scoping Site and
Workbench upload instructions.

Updates to this process guidance will periodically be completed as needed. For questions on this
guidance, or to provide suggested improvemts, please contag¢as of March 2023)

Derrick Lewis, P.E.
Manager, Feasibility Studies Unit
dlewis@ncdot.gov

Travis Marshall,.B
Deputy Director Technical Services Unitn$ortation Planning Division
tmarshall@ndot.gov

Joseph Hummer, PR, P.E.
State Traffic Management Engineer, Traffic Management Unit
jehummer@ncdot.gov

Express DesigifirafficEvaluation Guidance 2
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2.  Express Design Traffic Evaluation Overview

2.1  Express Design/Project Scoping Report Overview

The overall Express Design/Project Scoping Report (ED/PSR) process includes the integration-of a multi
disciplined team to develop the designs and documentation. The ED/PSR process is managed and
implemented by the Feasibility Study Unit (FSU) with supfrom numerous NCDOT and external
partners. The partners include both Process Contributors and Supporting Partners.

Strategic
Prioritization
Office (SPOT)

Highway
Divisions

Photogrammetry
Location & Surveys

Transportation
Planning Hydraulics

Project
Management
Unit

LEGEND

Right-of-Way

Process
Contributor

Private
Engineering
Firms

Geotechnical

Transportation
Integrated Mobility & Safety
Mobil ity Traffic safety
Traffic System Operations
WorkZone TrafficControl
‘signal Systems

Supporting
Partner

SPOT
(uses results in
Prioritization)

Utility
Coordination &
Design

ATLAS
(GIS Support)

Structure
Design

Public
Involvement

Feasibility
Studies/
Corridor

Development

Roadway
Design

Environmental
Analysis/
Environmental
Policy

Value
Management

Congestion
Management

The development of the technical aspects of the ED/PSR are typically done by a comprehensive team
made up of individuals with expertise in each technical area. The ED/PSR Team is managed by the FSU
ProjectManagerand is responsible for the delivery of akpects of the ED/PSR.

Process Contributorare NCDOT Units that provide support and technical expertise throughout the
process. The Process Contributors are responsible for the development of procedures and guidelines on
how the technical aspects tiie ED/PSR process are to be completed. Process Contributors also may be
called upon to provide their expertise in individual areas and make recommendations to guide the
development of the ED/PSR. Process Contributors also may provide technical révigsvelements of

the ED/PSR process that fall within their purview. Process Contributors typically do not develop the
technical aspects of individual ED/PSRs but provide support and review to ensure they meet the goals of
the project and adhere to therpcedures and guidelines.

Express DesigifirafficEvaluation Guidance 3
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Supporting Partnerprovide guidance and insight into individual projects and guide the development of
the studies or provide a support service that enables the more efficient development of the studies.
Highway Divisions, MPCRPOs and Local agency staff provide support and guidance on the goals of the
project and share local knowledge and project specific information to the ED/PSR TH&DOT
Business Units (Photogrammetry, Location & Surveys,-Bighfay, Geotechnical, Ut§i Coordination &
Design, Environmental Analysis, Structure Design) provide support by assisting with discipline specific
items and provide access to available data relating to each discipline.

The Project Management UniValue Management Unit, EnvironmahPolicy Unit, Public Involvement

and ATLAS (GIS Support) assist the ED/PSR Team by providing resources and utilities to allow for the
preservation and transfer of information to later stages in the IPD proaedsprepare the project to
advance seamlebginto Stage 2 of the PDN Process

2.2  Express Design Traffic Evaluation Process Roles and
Responsibilities

The following entities are instrumental in the delivery of the Express Design Traffic Evaluation (EDTE)
portion of the overall ED/PSR proceBach Proess Contributor serves a vital role in the delivery of the
EDTE and have defined roles and responsibilities.

Feasibility Study Unit

FSUserve as the primaryrocess Contributaand provide the overall management structure for the
ED/PSR process and respine for the delivery of ED/PSR deliverables. Their role in the
implementation of the EDTE process includes the following tasks:

1 Assemble Comprehensive Project Teams to develop the Express Design and Project Scoping
Reports

1 Serve as NCDOT Project Manageverseeing the work of the ED/PSR Teamstuding the
development of the EDTE

1 Identify Projects that need an EDTE
91 Develop the Scope for the EDTE
9 Coordinate Review of EDTE deliverables

C{! Qa LINAYINER NRB{tS Aa (2 AYLI SeraB FDIPSR Hebverp moteds. LINE O ¢
Therefore,their responsibility is to assemble the project team, develop the scope for the studies and
coordinate the delivery of the EDTE in coordination with the design development proEesssome

projects that have mviously developed designs, the project may have transitioned to either the Project
Management Unit (PMU) or to the Division staff. For these projects the PMU or Division Project
Manager will serve the same roles as the FSU Project Manager described above

Transportation Planning Division (TPD)

TPD serves asRrocess Contributand supportthe development of the Express Design Traffic Volume
(EDTV) phase of the overall EDTE Process. Their role in the implementation of the EDTE process includes
the following tasks:

Express DesigifirafficEvaluation Guidance 4
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1 Develop and maintain the Express Design Traffic Volume (EDTV) DevelopoeatuRr and
Guidelines

1 Provide andnaintain theEDTYV portions of thEDTE Todhat is utilized to develop the EDTV

1 Provide technical expertisend local knowledgapon request for the developmenmtf EDTV$or
specific projects

9 Provide travel demand moddhta for all standard travel demand models

1 Run travel demand models for scenarios that are not included in the standard travel demand
model deliverables

9 Provide reviews of EDTVs developed by the ED/PSR Teams

TPER primary role is to provide technical oversight and assistance to the ED/PSR Teams developing the
EDTV Reports. TPD is responsible for developing the overall procedure for developing EDTVs and
providing the technical resources (EDTE Tool, travel demamtkidata) required to implement the
procedure. TPD is also responsible for providing their technical expertise during the EDTV review
process.

Additionally, TPD may also contribute through the development of EDTV Reports for select projects. The
preferred method of delivery is to maintain the development of the entire EDTE by the ED/PSR Team;
however, on occasion the EDTV task may be split out as a-atand deliverable that will be developed

by TPD or their Supporting Partners.

Congestion ManagemdrSection (CMS)

CMS serves asRrocess Contribut@nd supporsthe development of the Express Design Traffic Analysis
(EDTA) phase of the overall EDTE Process. Their role in the implementation of the EDTE process includes
the following tasks:

1 Develop ad maintain the Express Design Traffic Analysis (EDTA) Development Procedure and
Guidelines

1 Provide andnaintainEDTA Templates and Utilities that are utilized to develop the EDTA

9 Provide technical expertise upon request for the development of designsalysas techniques
for specific projects

1 Provide digital files for any previous developed studies in the vicinity of the project
9 Provide reviews of EDTAs developed by the ED/PSR Teams

CM& primary role is to provide technical oversight and assistancked=D/PSR Teams developing the
EDTA Reports. CMS is responsible for developing the overall procedure for developing EDTAs and
providing the technical resources (software specific guidelines, templates) required to implement the
procedure. CMS is also pemsible for providing their technical expertise during the EDTV review
process.

Additionally, CMS may also contribute through the development of EDTA Reports for select projects. The
preferred method of delivery is to maintain the development of theirenEDTE by the ED/PSR Team;

Express DesigifirafficEvaluation Guidance 5
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however, on occasion the EDTA task may be split out as a-gtand deliverable that will be developed
by CMS or their Supporting Partners.

Professional Engineering Firm (PEF)

PEFs serve an important role &sipport Partnerin the implementation of the EDTE and ED/PSR
processes. Their role in the implementation of the EDTE Process includes the following tasks:

91 DevelopEDTE Reports and EDTA Reports in accordance with the EDTE procedures for assigned
projects as part of an ED#R Team

1 Coordinate with other Support Partners (SPOT, Project Management Unit, Highway Divisions,
MPOs, RPOs and Local Governments) throughout the development of the EDTE and ED/PSR.

PEFs are the primary developers of the technical studies that are dedklopthe ED/PSR process.
Individual PEFs or a team of PEFs are assembled for each project and work collaboratively on all aspects
of the ED/PSR.

EDTE Program Manag@&eneral Engineering Services Consultant

The EDTE Program Manager General Services@ineering Consultant (GESG)p PEF that acts as a
Support Partneprovidingboth technical and support services émy ofthe above listed groups. The
EDTE Program Manager also serves as an extension of the NCDOT staff to provide assistancen deliver
the EDTE Program. Due to the staff resoulicesations andthe range of responsibilities each unit has,

the EDTE Program Manager may be delegated the responsibilities for individual tasks to deliver aspects
of the EDTE Process under the directiod aapervision of the NCDOT Unlthe EDTE Program Manager

has the following responsibilities during the development of the EDTE Process:

9 Identify Projects that need an ED{idelegatedby FSU)

91 Develop the Scope for the ED(IfElelegatedby FSU)

1 Providereviews of EDTVs developed by the ED/PSR Tdéaetsegatedby TP
1 Provide reviews of EDTAs developed by the ED/PSR Tiédeiedatecby CM$

2.3  Express Design Traffic Evaluation Delivery Process

The EDTE process was originally developed in 2021 anthehaded ina Pilot Study throughout 2022;
therefore, it is a recent addition to the ED/PSR pro@s®f 2023 There are a substantial number of
projects with either Express Designs or both Express Designs and Project Scoping tRepairts
already complete that have not include any traffic analyBige to this, the implementation of the EDTE
process is dependent on the currestatusof the project in the ED/PSR process and its current funding
status. Therefore, the following deéry methods were developed:

1 EDTE foExistingProjects with Express Design Complete
1 EDTE for New Projects without Express Design Complete

EDTE foExistingProjects with Express Design Complete

The process for developing an EDTE when the project already has an Express Design includes preparing
the analysis for the proposed design alternatives. The preferred method for delivering this type of
project is to have a singlREF Teardevelop the fulEDTE including both the EDTV and EDTE. Allowing

Express DesigifirafficEvaluation Guidance 6
Februay 2023



NCDOT Feasibility Studies Uriit
Congestion Management Section
Transportation Planning Division

one PEF Teano develop the full EDTE allows for data gathered during scoping of the analysis to be

utilized for both the EDTV and EDTA. Additionally, this process reduces the coordination effort and
minimizs questions during the analysis phase as the same group is responsible for the development of
the deliverables.

It is preferable to allow the PEF that developed the desmmlevelop the EDTE if they meet the
prequalification for the level of analysis aimdve the availability to complete the study. However,
because the design has already been developed the level of coordination with the design team is
relatively minimal; therefore, assigning the EDTE to a PEF who did not participate in the design
development is acceptable. This approach willlmedextensively due to the large number of projects in

the project development pipeline that have an Express Design but have not had any detailed traffic
analysis. As more EDTEs are completed and the procaspl@miented from the inception of the
ED/PSR process this delivery method will be greatly reduced.

EDTE for New Projects without Express Design Complete

The process for developing the EDTE for projects that are just starting out in the ED/PSR process relies
heavily on utilizing a comprehensive project team that understands the project specific dynamics and
challenges. Each PEF Team should have either prequalified staféparate EDTE PEF will be assigned

to assist the Design PEF Teenthe developmenbf the EDTEInvolving the staff that are responsible

for the EDTE in the project from the scoping meeting through its completion allows for a better
collaboration throughout the project development process. Including the traffic staff at all stakeholder
meetings provides valuable insight to the study area and potential future development that is critical in
determining the future year traffic volumes. This method should be utilized to the greatest extent
possible for all new projects that do not yet haate Express Design.

Express DesigifirafficEvaluation Guidance 7
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EXPRESS DESIGN TRAFFIC EVALUATION (EDTE) PROCESS FLOWCHART

Project Submittal/ Determine Primary
Identification Project Contact
(3.1) (3.2)

Complete Data
Collection Form
(3.3)

Review Data
Collection Form
@.1)

Determine Project
Scope
42)

Develop Draft Scop

Process/Distribute
Traffic Counts

Request/Collect
Traffic Counts

EDTE Scoping Develop Final Scop Project Data
Meeting Fee and Schedule; Collection/Request:
45) (4.6) @)

Assign Project
@4)

Develop Draft EDT
(6.1)

NCDOT Review of

Draft EDTV
(5-2)

Finalize EDTV
Report/Upload Dat
(5.3)

Develop Preliminar Develop NeBuild
Evaluation Analysis/Models
6.1) 6.2)
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Project Team
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Report Report/Upload Project Team
(6.6) A 6.9) Needed?

Project Closeout

Meeting
8.2)

Project Closeout
Email
(82)

EDTE Complete
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3. Express Design Traffic Evaluation Data
Collection/Initiation

The Express Design traffic evaluation begins with developing a thorough understanding of the proposed
project and determining th@ppropriate methodology for completing the analysis.

3.1  Project Submittal/ldentification

The first step in the process begins once a proposed project is submitted to the FSU Fagjageror

when an existing project that does not have a current traffic @atabn is identified. Once the project is
submitted or identified the scoping of the Project Scoping Process begins and the scope of the traffic
evaluation is determined.

3.2  Determination of Primary Project Contact

The second step in the process is to determine who will be the Primary Project Contact. The Primary
Project Contact will be the NCDOT staff member who is responsible for coordinating the individual
studies that are utilized in the ED/PSR process. Thpitia Primary Project Contact will be the NCDOT
FSU Projedvianagerfor ongoing projects that are in the ED/PSR Phase. The Primary Project Contact
may also be the PMU Project Manager or Division Project Manager for projects that are already in Stage
2.

3.3 Data Collection Form

The next steps for the Primary Project Contatd complete the EDTE Data Collection Form. There are
two separate versions of the Datollection Form depending on the delivery method:

1
1 EDTE Data Collection Form for Existing Projects with Express C

Complete

RESOURCES

1 EDTE Data Collection Form for New Projects without Express D

x Express Design Traffic
Complete

Evaluation Data Collection

The EDTE Data Collection form is utilized in the development of the Form (AppendixAL)

Scope. The following graphics show each of tBBTE Data Collection For
and detailed Instructions are included in Appendix A:
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EXPRESS DESIGN TRAFFIC EVALUATION (EDTE) DATA COLLECTION FORM - PROJECT WITH PREVIOUSLY DEVELOPED DESIGN

Express Design PEF (or In-house)

Preconstruction Managed by
Preconstruction Site
Preconstruction Connect Site Link
Preconstruction Project Manager
Preconstruction PEF

{Insert Division or Central}

{Yes/No}

{Insert Link}

Analysis of Additional/New Alternatives Needed

Any change in Vision/Purpose/Need of Project

TIP No. Previous Traffic Forecast Completed {Yes/No} {Insert Link}
SPOT ID Does Area Require Seasonal Analysis {Yes/No}
SPOT Data Sheetck for link) {Insert Link} Previous Traffic Analysis Completed {Yes/No} {Insert Link}
County #1
County #2 Design Included in STIP Cost Estimate {Insert Alternative Name/Description}
Division #1 Cost Estimate Alternative Design (PDF Format) {Insert Link}
Division #2 Cost Estimate Alternative Design (DGN Format) {Insert Link}
MPO/RPO #kiick or link) DGN File in Correct Global Origin/Units [ {ves/No}
MPO/RPO #2
Project Description Additional Alternative Under Consi ion #1 \ {Yes/No} {Insert Alternative Name/Description}
SPOT Specific Improvement Type Cost Estimate Alternative Design (PDF Format) {Insert Link}
Urbanized Areaick for link) {Yes/No} Cost Estimate Alternative Design (DGN Format) {Insert Link}
Travel Demand Model Coverage {Insert Travel Demand Model} DGN File in Correct Global Origin/Units \ {Yes/No}
Current Status {Insert Express Design or Preconstruction} Additional Alternative Under Consi ion #2 \ {Yes/No} {Insert Alternative Name/Description}
Current NCDOT Project Manager Cost Estimate Alternative Design (PDF Format) {Insert Link}
Current Primary Division Contact Cost Estimate Alternative Design (DGN Format) {Insert Link}
Current R/W Date DGN File in Correct Global Origin/Units \ {Yes/No}
Current Construction Date
Additional Alternative Under Consi ion #3 \ {Yes/No} {Insert Alternative Name/Description}
Scoping Connect Site {Yes/No} Cost Estimate Alternative Design (PDF Format) {Insert Link}
Scoping Connect Site Link (Insert Link} Cost Estimate Alternative Design (DGN Format) {Insert Link}
Express Design FSU/CDE Manager DGN File in Correct Global Origin/Units \ {Yes/No}

{Insert Alternative Name/Description}

EXPRESS DESIGN TRAFFIC EVALUATION (EDTE) DATA COLLECTION FORM - NEW PROJECT WITHOUT PREVIOUSLY

DEVELOPED DESIGN

Project Description
SPOT Specific Improvement Type
Urbanized Areaick for link)
Travel Demand Model Coverage

Current Status
Current NCDOT Project Manager
Current Primary Division Contact

Scoping Connect Site Link
Express Design FSU/CDE Manager
Express Design PEF (or In-house)

Preconstruction Managed by
Preconstruction Site
Preconstruction Connect Site Link
Preconstruction Project Manager
Preconstruction PEF

TIP No. Previous Traffic Forecast Completed {Yes/No} {Insert Link}
SPOT ID Does Area Require Seasonal Analysis {Yes/No}
SPOT Data Sheetck for link) {Insert Link} Previous Traffic Analysis Completed {Yes/No} {Insert Link}
County #1
County #2 Alternative Under Consideration #1 {Insert Alternative Name/Number}
Division #1 Proposed Typical Sectionck for link) {Insert Typ Section # or N/A}
MPO/E::’/IDSZZ\TKZW i Alternative #1 Description {Insert Description}
MPO/RPO #2

{Yes/No}

{Insert Travel Demand Model}

Alternative Under Consideration #2
Proposed Typical Sectionck for link)

Alternative #2 Description

{Insert Alternative Name/Number}

{Insert Typ Section # or N/A}

{Insert Description}

{Insert Express Design or Preconstruction}

Alternative Under Consideration #3
Proposed Typical Sectionck for link)

Alternative #3 Description

{Insert Alternative Name/Number}

{Insert Typ Section # or N/A}

{Insert Description}

(Insert Link}

Alternative #4 Description

Current RIW Date unfunded
Current Construction Date unfunded
Alternative Under Consideration #4 {Insert Alternative Name/Number}
Scoping Connect Site {Yes/No} Proposed Typical Sectionck for link) {Insert Typ Section # or N/A}

{Insert Description}

{Insert Division or Central}

{Yes/No}

{Insert Link}

Analysis of Additional/New Alternatives Needed

Any change in Vision/Purpose/Need of Project

{Insert Alternative Name/Description}

The following elements are included on both vers of theEDTBata Collection Form:

1 Project Data

STIP Number
SPOT ID
Link to SPOT Data Sheet (for projects that were scored in P5 or P6)
County
Division
MPO/RPO
Project Description
SPOT Specific Improvement Type
Urbanized Area
o0 Travel Demand Modéloverage
1 Project Status and Contacts

o

O O O 0O O 0O 0o o

o0 Current Status (Express Design or Preconstruction)
0 Current NCDOT Project Manager
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0 Current Primary Division Contact
0 Current R/W Data
0 Current Construction Date

1 Express Design Project Information

0 Scoping Connect Site

0 Scopiyg Connect Site Link

0 Express Design FSUICManager

0 Express Design PEF (chtruse)
9 Preconstruction Project Information

0 Preconstruction Managed by
0 Preconstruction Site
0 Preconstruction Connect Site Link
o0 Preconstruction Project Manager
0 Preconstruction PEF

9 Traffic Forecast/Analysis Information

o0 Previous Traffic Forecast Completed
o0 Does Area Require Seasonal Analysis
0 Shortterm or Longterm Solution

o Previous Traffic Analysis Completed

For projects that have previously developed Express DesigngDi& Data Collection Form for Existing
Projects with Express Design Complstatilized.The following elements are required feach design
alternativefor projects with previously developedesigns:

1 Identification of the design alternative that is currently the basis for STIP Cost Estimate
DesignAlternative ID/Number and description

Design Alternativé®lan Sheet/Roll PIgPDF Format)

Design Alternative Design H[2GN Format)

Confirmation that the design filesiisthe mrrect Global OriginiWorkingUnits

1 Any change in Vision/Purpose/Need of Project

For projects that do not have a previously developed Express DesigrisDifte Data Collection Form for
New Projecs without Express Design Compléseutilized. The following elements are required é&arch
design alternativdor newly identified projects:

=A =4 =4 =4

1 DesigrAlternative ID/Number and description

1 Proposed Typical Section (from Highway Typical Sections for S888TOnline)
91 Description of Design Alternative

9 Vision/Purpose/Need of Project

Once the appropriate EDTE Data Collection form has been completed it is returned to the NCDOT FSU
Project Manager (or their designee) for the development of the EDTE Scope
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4.  Express Design Traffic Evaluation Scoping

The Express Design traffic evaluatiproceedswith developing a thorough understanding of the
proposed projectbased on the information included on the Data Collectiamrmand determining the
appropriate methodology for completing the analysis.

4.1 Review Data Collection Form

The first step in thescopingprocess beginsvith a review of the Data Collection From contptk in
Section3.3. Oncethe Data Collection Form is reviewed and approved the scoping process begins.

4.2  Determine Project Scope

The project scoping steig typically completed by thePrimary Project Contagbr their designee) The
major part of this step isletermining the detailed methodology for completing the traffic evaluation,
including each of the elements included in the following sections:

Determine Study Aea

The first step in scoping the traffic evaluation is to determine the study area for the proposed project.
The study area for the traffic evaluation may be slightly different than the overall project study area and
is focused primarily on determining vah locations are critical to determining the design of the
proposed project. The Express Desitpdy areamay be smaller thatthe study area that is needed in
Stage 2f the PDNduring the development of the traffic capacity analysis (2TM1) for ther@emviental
documentation.

Generally, the study area should encompass the full limits of the project and include all
intersection/interchanges where the current side street volume exceeds 3,000 vehicles pdorday
roadways with mainline volumes exceeding 10,000 AADT and 15% of AADT for roadways with of 10,000
AADT or lessAdditional intersections may be evaluated on a chgease basis and included in the
study based on the judgement of the scope develop&ypically, the study area is not extended to
include adjacent intersections/interchanges outside the limits of the project unlésdétermined that

they are critical to the operations of the project and warrant inclusion.

Determine Design Year

The nexistep is to determine the design year for the analysis. Consideration should be given to both the
likely schedule for constructing the project and identified purpose of the proposed project-t8haror

interim projects that are designed to provide teomary relief should generally include a design year 10

15 years beyond the likely construction date. Ldeagn solutions that are meant to address the
congestion for a longer period should generally include a design year 20 years beyond the likely
constrwction date. The design year should be rounded up to the ngetah increment.

Determine Study Alternatives

The next step is to determine which alternatives will be evaluated in the study. The determination of
study alternatives should balance the cosiddevel of effort to develop the analysis of the alternatives
with the need to consider a range of alternatives in the project development process.

The determination of alternatives should consider a #iieved approach that reduces the number of
alternatives that are included in the full traffic analysis. The first tier of analysis should utilize¥égih
Fylrfteaira (GdSOKyAljdzSasz &dzOK | a Cdpatiy (Ahal)sistfor Planyiry ofl y | f &
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Junctions(CAP- 0 2 NJ RARTeral¢eRALuatio Computational EngindARTVAL) to reduce the
number of alternatives down to one or two, if possible. Tier two of the evaluation will include a more in
RSLIIK yrfeara 2F GKS FEtGSNYIFiABSa ARSYGAZMSR Ay
should generally be limited to no more than twothree alternatives, if possible.

This step should also determine the recommended sequencing of the analysis. Three potential
approaches can be implemented in the traffic evaluation: deidntraffic-led and collaborative. In the
designled evaluation the Express Design is provided, and the analysis is completed based on the design.
If any aspect of the design denot operate acceptably then the traffic analyst should discuss them with

the designe and provide a list of recommended design revisions to the designer once the revisions are
agreed to and the analysis is completed. In the traffitcevaluation the traffic analyst determines what

is needed for the project to operate at an acceptableeleand discusses the proposed design with the
designer. Once the traffied analysis is finalized it is provided to the designer to implement in the
Express Design plans. The collaborative evaluation includes the designer and traffic analyst working
cadlaboratively and may include the designer developing design concepts for the traffic analysis. Once
the final alternatives are developed collaboratively the analysis is finalized.

At a minimum the analysis should include the design that is being utftizesl/aluationforogramming
purposes in SPOT and/or the STIP. Additionally, it should include the design alternative analyzed in the
previous round of SPOT Prioritization if it is different than the alternative being used for programming. If
the ExpresPesign and Project Scoping Report have already been completed, then the analysis should
include the design without any substantial modifications. If during the development of the analysis,
additional variations of an alternative are needednteet the prgect goals then they can be added and
labeled with ascending letters appended to the original alternative. For example, design variations of
Alternative 1 would be labeled Alternative 1A, Alternative 1B, éinalysts should consult the latest
version ofi KS { I ¥Sad cCcSraAirofsS LYGSNASOGA2Z2Y 5Sairaday of
hLIGAYdzY LYGSNESOGAZ2Y YR LYGSNOKFyYy3aS !'f SNyl GAGSa
In fact, the intersection alternative which the available resbashows to be the safest, as provided in
the SAFID charts, should always be considered.

Determine Level of Analysis/Software

The next step is tdetermine thelevel of Analysis required. Determination tiie Level of Analysis for
projects isdone by the NCDOT, Congestion Management SeCtio i —
The level of analysis is based on the complexity of the project . RESOURCES

how the project will be scored in thrioritization Process (See 1SF
for related information). The following are the levels of traff
operations:

x Traffic Analysis Level

Prequalification and Work

1 Level 0 ¢ Low traffic volume locations where traffi(iiisai @l suCla-2y)
operations are not critical to the design or analysis of t
project. No detailed trafficraalysis is required.

1 Level 1- Level 1 analysis involves basic traffic operations that can be reviewed by use of
macroscopic analysis tools where the design may not be critical in all locations. This type of
analysis is typically done for projects thatadentified in the Prioritization Process as corridor
type projects.

1 Level 2 Level 2 analysis involves more complex traffic operations that can be best evaluated by
use of microscopic analysis tools. This type of analysis is typically done &mtptbjat are
developed by the Congestion Management Team in the Prioritization Process.
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1 Level 3¢ Level 3 analysis involves the highest complexity for traffic operations. These projects
require evaluation by use of advanced methodology involving miomscanalysis tools.
Typical projects may include (but are not limited to): Complex freeway system interchanges,
new alignment projects (both freeway and arterial) that involve potential multiple travel routing,
and multimodal projects.

Additional information on the Level of Analysis and Prequalification requirementacisded in
AppendixBl. Table 1 provides general guidance on the appropridgvels ofAnalysis for each Specific
Improvement Type (SIT) from the Prioritization Process:

Table 1:Level of Analysis Gui dance

Prioritization Specific Improvement Type
X

1-Widen Existing Roadway

2 - Upgrade Arterial to Freeway/Expressway X

3- Upgrade Expressway to Freeway X X

4 - Upgrade Arterial tdikeduced Conflidntersection (RCI) Corridor X

5 - Construct Roadway on New Location X X
6 - Widen Existing Roadway and Construct Part on New Location X X
7 - Upgrade Afgrade Intersection to Interchange or Grade Separation X

8 - Improvelnterchange X X
9- Convert Grade Separation to Interchange X X

10- Improve Intersection X

11 - Access Management X X

12- Ramp Metering X X X

13- Citywide Signal System X

14- Closed Loop Signal System X

15- InstallCameras and DMS X

16- Modernize Roadway X X

17- Upgrade Freeway to Interstate Standards X X

18- Widen Existing Local (N¢Btate) Roadway X

19- Improve Intersection on Local (N«Btate) Roadway X

20- Convert Grade Separation boterchange to Relieve Existing Congested Interchan X

21- Realign Multiple Intersections X

22 - Construct Auxiliary Lanes or Other Operational Improvements X

23- Construct Grade Separation at Highway / Railroad Crossing X

24 - Implement Road Diet to Improve Safety X X

25- Improve Multiple Intersections along Corridor X

Based on an understanding of the project goals, the Congestion Manag&eetivnand Feasibility
Study Unit will determine the Level of Analysis aetect the software that will be utilized for the
analysis.

Based on the level of analysis, the next step is to select the software that will be utilized for the
evaluation. Bnplified spreadsheet analysie implementcritical lane volume analysis proaggs may

be utilizedfor Levels 1, 2 and 3 to reduce the number of alternatives. For Level 1 the evaluation of
detailed alternatives is typically done utilizi®gnchro, HCS or Sidraevel 2 and 3 analyses are typically
done utilizing TransModeler.
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Determine Volume Development Deliverable

Thenext step in the scoping process once the Analysis Level and Software are decided is to determine
the volume development deliverable. Level 1 projects typically require the development of turning
movements volumedor each intersection/interchange included in the study. Level 2 or 3 projects
typically require the development of origitestination (GD) matrices for the analysis study area.

Determine if SPOT Travel Time SaviagsRequired

The last step in the scam processs to determine if a Travel Time Savings analysis is neddeduse

to develop a project score in Prioritization a travel time saviegignateis required An estimate of the

travel time savings will allow the project submitter to makenoreinformed decisioron the viability of

a project for Prioritization The only projects that will include a Travel Time Savings analysis will be those
that are analyzed by the Congestioraivaigement Team (CMT) in SPOT. The following SPOT SIT codes
are candidates for developing a Travel Time Savings analysis:

=

4 - Upgrade Arterial to Reduced Conflict Intersection (RCI) Corridor

7 - Upgrade Agrade Intersection to Interchange or Grade Separat

8 - Improve Interchange

9 - Convert Grade Separation to Interchange

10- Improve Intersection

19- Improve Intersection on Local (N@tate) Roadway

20- Convert Grade Separation to Interchange to Relieve Existing Congested Interchange
21 - Realign Multiple Intersections

22 - Construct Auxiliary Lanes or Other Operational Improvements

= =4 =4 =4 4 4 A

4.3 Develop Draft Scope

Once thedetails of thescopeare determinedand the availableproject
information is collectedthe initial EDTE Scopitilizing the EDTE Scopin RESOURCES

Template) can be prepared by the NCDOT Project Manager (or tt
designee). The EDTE Scoping Template and detailed Instructions
included in AppendiBZ: x Scope Development

Procedure (AppendixB2)

4.4  Project Assignment

Once the project informatioland Draft Scopbavebeenassembled the Express Design Traffic Evaluation
will be assigned to a Private Engineering Firm or NCB&3duse unit for completion. The assignment of
the project requires that the entity completing the analysis be prequalified forldvel of analysis
determined in Sectiod.2.

4.5 EDTE Scoping Meeting

Thenext step is tohold the EDTE Scoping Meeting. The EBXHping Meeting is setup by the Pam
Project Contact and should include the following individuals (if applicable):

1 Primary Project Contact
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9 Division Staff (as designated in Contact List)
FSU Project Manager

PMU Project Manager

Congestion Management Project Engineer
EDTE PEF

EDTHReview PEF

EDTE Program Manager

The Scoping Meeting is typically done virtually through Micro@edimsand should be recorded and
uploaded to the Project Scope folder on SharePoint. The goal of the Scoping Meeting is to discuss the
project, alternatives to be analyzed and review the Scoping Template.

= =4 =4 4 4 A

4.6  Develop Final Scope , Budget and Schedule

The step following the scoping meetingasdevelop the final scopebudgetand scheduleFollowing the
scoping meeting th&&aDTE PEF (or-lwuse engineefor inrthouse projectsill review and refine the
EDTE Scoping Template based on the decisions made in the me@tiog the scope has been approved
the template will determine the number of mandagexjuired for the analysis. The EDTE tool (Scope Fee
Input Tab) is then used to convert the mandays into the project budget based on the standard
classifications for Congestion Management.

The projectschedule also must be established and is based on the magnitude of the sfTidy
following are typical schaiules for small and large projects:

1 Smallprojects(less than 15 mandays):

o EDTWomplete 3 weeks from the date the count data is received

o0 EDTAomplete10 weeks from the date the count data is received

o0 SPOT TT@®mplete 12 weeks from the date the count data is received
1 Largeprojects(15 or moe mandays):

o EDTWomplete4 weeks from the date the count data is received

o0 EDTAomplete14 weeks from the date the count data is received

0 SPOT TT@®mplete 16 weeks from the datehe count data iseceived

4.7  Project Data Collection/Requests

The final step of the scoping procedure is to complete th@ject data collectiorand determire if
existing data is available for the analysisf not, to requestthe required data. This step is different than

the initial data collection step for scoping included in Section 3 and is focused on the data needed for the
actual study. The NCDOT Project Manager will review available databases to determine if eaffiing tr
count data is available and appropriate for the analysis, if any desigradatevailable and if previously
developed models are available. If there are not adequate turning movement count data available, the
locations that will require new counigill be identified by the NCDOT Project Manager and provided to
the analyst. Following the scoping of the project (Sedli@either the EDTE Program Manager or EDTE
PERwiIll request the required turning movement counts through the Transportation Mobility & Safety
Division Traffic Count Request websité[fs://connect.ncdot.gov/site/TraffieRequests).
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Additionally, the traffic analyst assigned to the project willlect readily available data, including GIS
data layes, local plans, and project history. Data collected may include, but is not limited to, the
information noted inTable 2.

Table 2: Project Data

Provided By NCDOT* Download From NCDOT From Publicly Available Sources and ATLA

Turning Movement Count Express Design Traffic Evaluation NCDOT AADT Map Data

Data Templates

List of locations thatequire

new turning movement Travel Demand Model Data NCDOT Functional Classification Web Map
counts

Proposed Design Alternatives

. . L Default TransModeler Project File  NCDOT State Maintained Roadways Web Map
(Microstation design files)

Previouslydeveloped Models
or Analysis Files

*Data will be provided as available andagplicable to theproject

NCDOT Smoothed Urban Boundary GIS Data

4.8  Scope Revisions

During the development of the EDTE it is possible that the scope of the study may chaageutof-

scope item is identified the PEF developing the EDTE should contact NRCa}2T Managei(or the

EDTE Program Manager) to discuss revising the scope. It is common for the scope to change to add
additional alternatives or variations of the sting alternatives to improve traffic operations.

If a scope revision is required, then the NCDOT Project Manager (or EDTE Program Manager) will develop
the initial supplemental scope and provide it to the EDTE PEF for review. The EDTE PEF will review the
scope and if any changes are needed, they should be discussed with the NCDOT Project Manager (or
EDTE Program Manager). Once all concerns are resolved the final scope template should be approved by
the EDTE PEF and NCDOT Project Manager (or EDTE Rviagrager) and uploaded to the Scoping

folder ofthe EDTESharePoinsite. Once the scope has been approved the template will determine the
number of mandays requed for the analysis. The EDTE tool (Scope Fee Input Tab) is then used to
convert the mandaysnto the project budget based on the standard classifications for Congestion
Management.

The project schedule also must bdjustedand is based on the magnitude of the study. The following
are typical schedules for small and large promqiplemental scopes

1 Smallprojects (less than 15 mandays):

o EDT\Wompletel week from the date thesupplementakcope is approved

o EDTAomplete3weeks from the date theupplemental scope is approved

o SPOT TT@®@mplete5weeks from the date theupplemental scope is approved
1 Large Projects (15 or mmmandays):

o EDT\Womplete2 weeks from the date theupplemental scope is approved

o EDTAomplete4 weeks from the date thesupplemental scope is approved

o0 SPOT TT@®@mplete 6 weeks from the date theupplemental scope is approved
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5. Express Design Traffic Volumes (EDTV)

The first phase of the Express Design Traffic Evaluation is to develop the Expresgiaégigviolumes
(EDTV) that will be used in the traffic analysis. The EDTV deliverable will vary slightly depending on the
proposed project and the Level of Analysis determined during scopiige 3 includes a summary of

the information that is to be included in the EDTV Report.

Table 3: Express Design Traffic Volume Deliverable Contents

Prioritization Specific Impvement Type

EDTV Report Cover Page

Average Annual Daily Traffic (AADT) Figure X X X X

AADT Link Volumes X X X X

Design Data X X X
Turning Movement Volumes Figure X X X
OriginDestination Matrices X X
Travel Time Savings Summary Xt Xt
Individual Intersection Data Sheets X X X

Note 1: Need for Travel Time Savings Summary will be determined on a ggjeaject basis

5.1 Develop Draft Express Design Traffic Volume (EDTV) Report

The development of the Draft EDTV Report includes developing s —
traffic volumes for the Base Year and Design ésatysis. The two RESOURCES
primary inputs into the process to develop the Base Year volumes
the Average Annual Daily Traffic (AADT) volume and the data froBEEN= RS s ARLE e
turning movement count (TMC). For the development of the Fut@RZliyERelel BE Sl Ez))
Year volumes, engineering judgemesntrelied upon to determine af=SelCERNREEIRICI
compound annual growth rate (CAGR) based historical growth reaaElEIEECIGEIIEIS
and travel demand model data. =500)

The EDTV Report is generated by utilizing the Express Design Traffic Evaluation Tool (EDTE Tool). The
detailed procedure for impimenting the EDTE Tool are included in Appendix B.

The AADT data is typically taken for each intersection approach from the NCDOT AADT Web Map for the
latest available year. For approaches that do not have any AADT data the selected AADT is based on
proportioning the TMC data based on a known AADT volume. If there are no AADT volumes in the
vicinity of the intersection, then conversion of the count data to AADT or engineering judgment are
generally used.

The TMC data is used to convert the AADT volumespgaak hour turning movement volumes. The
TMC data is also utilized to determine the Design Hour Value (known asviéhleel and Directional
Distribution (Dvalue). The AADTMélue and Bralue are combined to determine the entry and exit
volumes for ach intersection approach. The turning percentages from the TMC are then utilized to
distribute the entry and exit volumes and then balanced utilizing iterative proportional fitting (IPF) to
generate intersection turning movement volumes.
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i
"3

The developmenof origindestination (GD) matrices are required for projects with a Level of Analysis of

2 or 3 due to the use of simulatidvased software. There are three approaches to developing the O
matrices: one method for single intersection projects, one roethor projects that make up a single
continuous corridor, ana third forthose that are for larger networks that are not a single corridor. For
single intersection projects the development of theDOmatrix is simply the conversion of the turning
movement volumes into GD format. For corridor projects the development of theDOmatrices is
automated in the EDTV Tool by using the proportion of all the upstream or downstream movements that
enter or exit the corridor to divide each entry or exit volumeoitihe network. For larger networks, the

use of alternative techniques included in tReigin-Destination Matrix Volume Development Techniques
for the North Carolina Department of Transportat{@mk) are utilized.

The development of the Future Year volumes is based on the selection of a CAGR for each approach that
isused to calculate the Future Year AADT volume. Once the Future Year AADT is determined, a similar
process is used to convert the daily volumes to peak hour volumes dhd@trices.

Each of the items included ifable 3 are then combined into a single Draft EDTV Report and submitted
along with the EDTE Tool to NCO@Ttheir designeejor review.

5.2 NCDOT Review of Draft EDTV Report

The Draft EDTV Report and EDTE Tool are submitted to the NZ&r@portation Planning Division
(TPD by the traffic analyst for review. The NCDIPDEngineer (or their designee, includiag EDTE
Program Manager/General Engineering Services Consptéhthen review the technical aspects of the
Report and the assumptions utilized to determine the growth rates for the future year traffic volumes.
Written comments based on the review will be provided to the traffic analyst for consideration and
incorparation into the Final EDTV Report.

5.3 Finalize EDTV Report/Upload Data

Once the comments have been received by the traffic analyst the EDTE Tool and Report will be updated.
Any comments requiring additional coordination or discussion can occur between NamOthe
analyst. Once all comments are resolved the Final EDTV Report is completeglaaded to the
Scoping (or Preconstruction) Connect ggee AppendiE2/E3 with notification being provided to the
NCDOT FSU Project Manager. The EDTV Report silbmiudes the following:

1  Express Design Traffic Volumes Report
1  Express Design Traffic Evaluation Tool
1 Archive of Turning Movement Counts utilized in EDTV development
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6. Express Design Traffic Analysis (EDTA)

The second phase of the Express Design Traffic Evaluation is to develop the Express Design Traffic
Analysis (EDTA) that will be utilized to assess the traffic operations of tfBuiMband Build scenarios

for the proposed project. The EDpRocessmay indude two separate phases, a preliminary phase that
utilizes high level tools to screen potential alternatives and a second phase that includes a more detailed
evaluation of the alternatives, including more advanced measures of effectiveness (Maiks)4

includes a list of theneasuresof effectivenesghat are typically included in the EDTote that all the
measures shown in Table 4 are for the pealh

Table 4: Express Design Traffic Analysis Measures of Effectiveness

Stage I Preliminary Evaluation
Volume to Capacity (V/C) Ratio X X X X
Stage Z; DetailedEvaluation

Interrupted Flow: Overall Level of Service X X X
Interrupted Flow: Lane Group Level of Service X X X
Interrupted Flow: 99 percentile Queue Length X X X
Interrupted Flow: Queue Spillback Rate X X
Interrupted Flow: Maximum Queueength (Approach) X X
Freeway: Level of Service X X X
Freeway: Density X X X
Freeway: Speed Heat Map X X
Travel Time Savings Xt Xt

Note 1: Need for Travel Time Savings Summary will be determined on a gpjeadject basis

6.1 Develop Preliminary Evaluation

The first step in the EDTA Process is to develop piteéiminary evaluation of alternatives The
preliminary evaluation includes a higlevel analysis of the potential alternatives with the goal of
reducing the number of alternatives down to one or two alternatives to carry forward into the detailed
analysisThepreliminary evaluatiorshould be done for all projects in tieEDTE foNew Projects without
Express Design Complet@tegory or if additional alternatives are being considered for a project in the
EDTE for Existing Projects with Express Design Corcptetgory. The preliminary evaluation may
include analysis usimmne or more of the following methods:

1 Critical Lan@nalysis spreadsheets

1 FHWA Capacity Analysis for Planning of JunctionsXCAP

1 NCDOT ARTerial eVALuation Computational Engine (ARTVAL)
1 NCDOT NCLQ@%evel of Service for Highways

Following the development of thpreliminary evaluationthe results and recommendations on which
alternatives to carry forward to thdetailedanalysisshould be provided to the Congestion Management
Section Project Engineer, Feasibility Study Unit Prdjimager,Division staffand the roadway design
team for review and concurrence on the recommendations. Phaiminary evaluation analysis,
recommendations and conclusions should be included in the EDTA Report.
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6.2 Develop No -Build Analysis/Models

The next tep in the development of the EDTA is to begin the Detailed Analysis and prepare an
evaluation of the NeBuild scenario for the Base Year and Future Year scenarios. The Base-Badéd No
analysis will be developed based on the existing configuratioracepat the time of the analysis while

the Future Year analysis will assume any fiscally constrained projects, besides the proposed project are in
place.

Depending on the selected software and complexity of the project, the information required for
submittal of the NeBuild analysis will vary. For macroscopic software packages (HCS, FREEVAL, Synchro
and Sidra) the analysisay include the development of the full analysis including the MOEs included in
Table 4. Formicroscopicsimulation projects (TransModeler) the analyaighis stagewill typically only

include the development of the NBuild model to the point that it is ready to run the MOBMOES for
simulationbased projects will typically be run after the model has been reviewed to minimize the level

of effort associated with reunning the outputs multiple times.

6.3 NCDOT Review of No -Build Analysis/Model

The NeBuild Analysis or models arelsuitted to the NCDOT Congestion Management Section (CMS) by
the traffic analyst for review. The NCDOT CMS Engineer (or their designee, inaluBIDFE Program
Manager/General Engineering Services Consyltawitl then review the technical aspects of the
analysismodel. Written comments based on the review will be provided to the traffic analyst for
consideration and incorporation into the Final EDTA Report. If additional reviews are required, they will
occur until all comments have been resolved. &iorulationtbased projects once the model has been
approved the MOEs should be developed based on the MOEs inclutigdsin:.

6.4  Develop Build Analysis/ Models

The next step once the NBuild Analysis has been completed is to develop the Future Year Build
Analysis. Likethe procedure for the Nauild analysis, the information required for submittal of the

Build analysis will vary. For macroscopic software packages (HCS, FREEVAL, Synchro and Sidra) the
analysismay include the development of the full analysis includitg tMOESs included imable 4. For
microscopicsimulation projects (TransModeler) the analyatsthis stagewill typically only include the
developmentof the Build model to the point that it is ready to run the MOEs. MOEs for simuwlation

based projects will typically be run after the model has been reviewed to minimize the level of effort
associated with reunning the outputs multiple times.

If the Buitl analysis shows that the recommended alternatives or improvements are either not
warranted or are not adequate to address the future year traffic demands the traffic analyst should work
with the Project Submitter, FSU Project Manager and/or the Roadwajgier to determine if the
proposed alternatives or design should be revisited or modi{igde Sectior8.1). If the design is
modified, then the Build analysisauld be updated based on these recommendations and the decisions
documented in a short memorandum that will be included in the EDTA.

6.5 NCDOT Review of Build Analysis/Model

The Build Analysis or models are submitted to the NCDOT Congestion Management(S&t8piy the
traffic analyst for review. The NCDOT CMS Engineer (or their desigokerling anEDTE Program
Manager/General Engineering Services Consyltavitl then review the technical aspects of the
analysismodel. Written comments based on the review will be provided to the traffic analyst for
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consideration and incorporation into the Final EDTA Report. If additional reviews are required, then they
will occur until all comments have been resolved. For simuldimsed projects once the model has
been approved the MOEs should be developed basethaseincluded inTable 4.

6.6  Develop Draft Express DesignTraffic  Analysis (EDTA) Report

The next step in completing the traffic evaluation is to develop the EDTA Report. The goal of the EDTA
Report is to provide adequate documentation of the evaluation of alternatives and the MOEs for each
alternative. The report shad be as streamlined as possible and include the following information:

EDTA Report Cover

Analysis Summarny1-2 pages of summary information of the results of the analysis
Preliminary Evaluation Summary

Recommended Laneagggures for Each Alternative

Measures of Effectiveness Tables for Base YeddulNd, Future Year NBuild, and Future
Year Build for each Alternative

=A =4 =4 -4 =4

6.7  Coordinate with Submitter/Designer

For projects included in th&ew Projects without Expre$3esign Completeategory, dllowing the
completion of the NeBuild and Build analyses the traffic analyst will coordinate the preliminary results
of the analysis with the Project Submitter and Roadway Designer. The traffic analyst should provide the
Draft EDTA Report to the Project Submitter and Roadway Designer for a review that runs concurrently
with the Congestion Management Section Review (Sedi8nhwith the review time not to exceed 1
week.

For projects included in th&DTE for Existing Projects with Express Design Concplegory the
coordination will occur only if the project is under overdesigned.

6.8 NCDOT Review of Draft EDTA Report

TheDraft EDTA Report is submitted to the NCDOT Congestion Management Section (CMS) by the traffic
analyst for review at the same time as the coordination with sabmitter/designerss occurring. The
NCDOT CMS Engineer (or their designee, incluginBDTEProgram Manager/General Engineering
Services Consultgnvill then review the EDTA Report. Written comments based on the review will be
provided to the traffic analyst for consideration and incorporation into the Final EDTA Report. |If
additional reviews are required, then they will occur until all commeatgetbeen resolved.

6.9 Finalize EDTA Report/Upload Data /Closeout Meeting

Once all comments are resolved, the Final EDTA Report is completashlmadied to theScoping (or
Preconstruction) Connect site (see Appendix E2/E3for projects where design revis® are
recommended2 NJ G KS LINEP2SOG R2SayQid YSSG GKS LINeB2SOG 321t
held (Sectior8.2). For projects that are adequately signed then a Project Complete email (See Section

8.3) should be sent. Ndication of the completion of the EDTE should pevided to the following

individuals

NCDOT Primary Project Contact

NCDOT FSU Project Manafienot Primary Project Contact)
NCDOT FSU Manager

1 NCDOTongestion Management Section Regional Engineer

=a =4 =4
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NCDOT TPD Forst&ngineert(afficforecast@ncdot.gav

NCDOT PMU Regional Team Lead

NCDODivision Contacts (based &xpress Design Division Contacts List)
ExpresPesign/Project Scoping Report PEF

EDTE PEF aRdogram Manager/General Engineering Services Consyitapuplicable)

=A =4 =4 4 -4

The EDTA Report submittal includes the following:

1  Express Design Traffic Analysis Report
1 Digital archive of all files includedamalysis, including:
Design Files

Backgroundlata (signal plansadjacent projects, etc.)
EDTAsoftware files(HCS/FREEVAL/Synchro/Sidra/TransModeler)
EDTA MOBpreadsheets anfigures in native digital format

EDTA Report in Word format

At this point, the Scoping Site, Preconstruction Sited ATLAS Workbencshould contain the
A complete record of all deliverables prepared throughout the Express Design Traffic Evaluation
process.

Express DesigmirafficEvaluation Guidance 23
February2023


mailto:trafficforecast@ncdot.gov

NCDOT Feasibility Studies Uriit
Congestion Management Section/
Transportation Planng Division

7. SPOT Travel Time Savings (TTS) Analysis

In addition to thecreation of the EDTEthe procedure can be utilized to determine the travel time
savings for use in Prioritization. The development of the SPOT TTS can occur at the same time that the
EDTE is developed.

7.1 Review Data Collection Form

The first step in the BOT TTS scoping process begins with a review of the Data CollEotimn
completed in SectioB.3. Once the Data Collection Form is reviewed and approved therscppdcess
begins.

7.2  Determine Project Scope

The project scoping step is typically completed by the Primary Project Contact (or their designee) and
includes determining the detailed methodology for completing the traffic evaluation, including each of
the elements included in the following sections:

7.3  Develop Draft SPOT Volume Report

The development of the DraftSPOT VolumeReport includes prmeeeessssss—
RESOURCES

developing the traffic volumes for théase year and future year
analysis. The two primary inputs into the process to develotse
year volumes are thewerageannual daily traffic (AADT) volume and ) )

. x Express Design Traffic
the data from a turning movement count (TMC). For the developm Volume Tool (Appendix B)
of the future year volumes, compound annual growth rate (CAGES Express Design Traffic
derived from the North Carolina Statewide Model (NCSTM) are. use Yt e SNy R e e

B11)

The SPOT Volume Repois generated by uizing the SPOT Tab
included in theExpress Design Traffic Evaluation Tool (EDTE Tool).

The AADT data is typically taken for each intersection approach from the NCDOW&ADAp for the
latest available year. For approaches that do not have any AlaRTthe selected AADT is based on
proportioning the TMC data based on a known AADT volume.

The TMC data is used to convert the AADT volumes into peak hour turning movement volumes. The
TMC data is also utilized to determine the Design Hour Value (kmewthe Kvalue) and Directional
Distribution (Bvalue). The AADT;Mdlue and Bralue are combined to determine the entry and exit
volumes for each intersection approach. The turning percentages from the TMC are then utilized to
distribute the entry andexit volumes and then balanced utilizing iterative proportional fitting (IPF) to
generate intersection turning movement volumd@she development of origidestination (GD) matrices
isrequired forSPOT analysis aigbased on the same methods as the EBID development process.

The development of théuture yearvolumes is based on the selection of a CAGR for each approach that
is derived from the NCSTM andused to calculate théuture year AADT volume. Once tHature year
AADT is determined, a silar process is used to convert the daily volumes to peak hour volumes-and O
D matrices.
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The AADT FigureO-D Matrices and the Individual Intersection Data Sheedse then combined into a
single DraftSPOT VolumBeport and submitted along with the EDTBITio NCDOTor their designee)
for review.

7.4  NCDOT Review of Draft SPOT Volume Report

The DraftSPOT Volum®&eport and EDTE Tool are submitted to the NCD@msportation Planning
Division(TPD by the traffic analyst for review. The NCDIPDEngineer (or their designee, includiag
EDTE Program Manager/General Engineering Services Consuitatiten review the technical aspects

of the report and the assumptions utilized to determine theogth rates for the future year traffic
volumes. Written comments based on the review will be provided to the traffic analyst for consideration
and incorporation into the FinPOT VolumReport.

7.5 Finalize SPOT Volume Report

Once the comments have beencesved by the traffic analyst the EDTE Tool and Report will be updated.
Any comments requiring additional coordination or discussion can occur between NCDOT and the
analyst. Once all comments are resolved the FBRODT VolumBReport is completed andploaded to

the EDTE Analysis site.

7.6  Develop No -Build Analysis/Models

The next step in the development of tHePOTANalysisis to prepare an evaluation of the NBuild
scenario for the Base Year and Future Year scenarios. FBeilaanalysis will be developed based on
the No-Build modeldescribedin Section6.2. The only difference between the EDTE and the SPOT
analysis will be the OD volumes and the optimization of signals.

7.7 NCDOT Review of No -Build Analysis/Model

The NeBuild Analysis or models are submitted to the NCDOT Congestion Maeag8ection (CMS) by

the traffic analyst for review. The NCDOT CMS Engineer (or their designee, incluBibgE&rfProgram

Manager/General Engineering Services Consyltawitl then review the technical aspects of the
analysismodel. Written comments basd on the review will be provided to the traffic analyst for
consideration and incorporation into the Fimabdel [f additional reviews are required, they will occur
until all comments have been resolved.

7.8  Develop Build Analysis/Models

The next step ore the NoeBuild Analysis has been completed is to developBlase Year anButure

Year Build AnalysisThe Build analysis will be developed based on the Build nuearibedin Section

6.4. The only difference between the EDTE and the SPOT analysis will be the OD volumes and the
optimization of signals.

7.9 NCDOT Review of Build Analysis/Model

The Build Analysis or models are submitted to the NCDOT Congestion Management Section (CMS) by the
traffic analyst for review. The NCDOT CMS Engineer (or their designee, includeRjr&nProgram
Manager/General Engineering Services Consyltavitl then review the technical aspects of the
analysismodel. Written comments based on the review will be provided to the traffic analyst for
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consideration and incorporation into the Final EDTA Report. If additional reviews are required, they will
occur until allcomments have been resolved.

7.10 Develop Draft Travel Time Savings (TTS ) Report

The next step in completing the traffic evaluation isstim the models using the SPOT Output macro in
TransModeler andlevelop theSPOT Travel Time Saving (Repprt. The goal of thBPOT TTReport is

to show the travel time savings and travel time savings per vehicle results and provide graphics of the
existing and proposed designThe report should be as streamlined as possible and include the following
information:

1 EDTA Report Cover
1  Existing Conditions Figure
1 Proposed Build Figuffer eachalternative

7.11 NCDOT Review of Draft TTS Report

The DraftTTSReportis submitted to the NCDOT Congestion Management Section (CMS) by the traffic
analyst for review at the same time as the coordination with shbmitter/designersis occurring. The
NCDOT CMS Engineer (or their designee, includingCaFE Program Manage®@eral Engineering
Services Consultgmvill then review the EDTA Report. Written comments based on the review will be
provided to the traffic analyst for consideration and incorporation into the FHiffd@Report. If additional
reviews are requiredhey will occur until all comments have been resolved.

7.12 Finalize TTS Report

Once all comments are resolved, the FimdlSReport is completed andploaded to the Scoping (or
Preconstruction) Connect site (sé@pendix E2/E3)
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8. EDTE Coordination and Completion

Thefinal phase of the Express Design Traffic Evaluation ésdedinate the results of the study with the
Project Team and close out the EDTE Procegsiditionally, if during the development of the ED
guestions or concerns arise they should be coordinated through the Primary Project Contact.

8.1 Interim Coordination and Meetings

During the development of thestudy, it may be necessary to hold a meeting or coordinate with the
Project Team. If the EDTEFPfEels as though additional coordination is needed, they should discuss
their concerns with the NCDOT Project Manager (or EDTE Program Manager) to determine the best
method of coordination.

If during the development of the analysis, additional variatiof an alternative are needed to meet the
project goalsor substantially improve operationthen they ould be added (through a supplemental

scope (Sectiont.8)) and labeled with ascending letters appended to the original alternative. For
example, design variations of Alternative 1 would be labeled Alternative 1A, Alternative 1Bhetc.
addition of a variation on an Alternative typically does not require additional coordination; however, on

a caseby-case basis it may be needed at the discretion of the NCDOT Project Manager (or EDTE Program
Manager)

For projects where the proposed design alterma or minor variations (described above) do not
appear to meet the project goaladditional coordination is needed with the Project Team. If the project
is underdesignedthen the Project Team must decide the following:

9 Should additional alternativesebdeveloped for the proposed project to heldign with the
project goal®

f Should theLINR 2ddadsherindified to a level that is commensurate with the project budget?

9 Should the Purpose and Need for the project be modified?

1 Should thescopeof the project be reviewed and/or modified?

If additional coordination is warrantedue to a project being under designeithen the NCDOT Project
Manager (or EDTE Project Manager) will contact the Primary Project Contact. Foibasadil
coordination the NCDOProject Manager (or EDTE Project Manager) will send an email to the Primary
Project Contact and the members of the Project Team seeking input and the coordination will be done
through email. If a Coordination Meeting is needed, then the NCDOT Projecybtaiust EDTE Project
Manager) will send an email to the Primary Project Contact requesting that the Primary Project Contact
setup a meeting with the Project TeanThe email to the Primary Project Contact should include a list of
the items that need to bediscussed with the Project Tearihe Project Teamshould include the
following individuals (if applicable):

Primary Project Contact

Division Staff (as designated in Contact List)
FSU Project Manager

PMU Project Manager

FSU or PMU Design PEF

Congestion Management Project Engineer
EDTE PEF

=A =4 =4 =4 -4 -4 =4
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1 EDTE Review PEF
1 EDTE Program Manager

8.2  Project C loseout Meeting

Once the EDTE has been completed the project findings are reviewed by the NCDOT Project Manager (or
EDTE Program Manager) to determine the folfayvi

1 Classify each Alternative as eittwrer designedadequately designedr under designed

91 Determine if there are recommended design revisions that should be made to the design and
cost estimate because of the EDTE

1 Determine if additional traffic analysis recommended

Based on the answers to the list abgitecan be determined whether or not a Project Closeout Meeting
is necessary. If thalternativesare adequately designed and there were no issues encountered in the
development of the EDTEhen a Roject Closeout Meeting is not likely needadd the next step is to
send the Project Completion Email (Sect®®). For projects where a Closeout Meeting is ded, the
NCDOT Project Manager (or EDTE Project Manager) will send ar{ssediemplate in Appendi2Ro

the Primary Project Contact requesting that the Primary Project Contact shtugProject Closeout
Meeting with the Project Team. The email to the Primary Project Contact should inlihkdeto the
Final EDTV Report and EDTA Reports on the Scoping or Preconstruction SharePhir Biteject Team
should include the following individuals (if applicable):

1 Primary Project Contact

Division Staff (as designated in Contact List)
FSU Project Manager

PMU Project Manager

FSU or PMU Design PEF

Congestion Management Project Engineer
EDTE PEF

EDTE Review PEF

1 EDTE Program Manager

TheProject Closeoutleeting is typically done virtually through Micros@#amsand should be recorded

and uploaded to the Proje@loseoutfolder on SharePoint. THEDTE PEF will be responsible for leading
the meeting and developing comprehensive meeting minutes detafliegdiscussion, decisions and
action items from the meeting. The meeting minutes shall be distributed to all individuals invited to the
meeting within three (3) business days of the meeting. Following a one (1) week review the meeting
minutes should be avised (if needed) and distributed to all invitees and uploaded to the Project
Closeout folder on SharePoint.

= =4 =4 4 4 4

8.3  Project Completion Email

Once theEDTE has been completed and the ProfgloseoutMeeting (if necessary) has been held the
final step in the EDTErocesss for the NCDOT CMS Enginder their designegincluding anEDTE
Program Manager/General Engineering Services Consltantsend the Express Design Traffic
Evaluation Complete email to the entire Project Team (based ontehgplate in Appendix B)
summarizing the findings of the EDTE study.
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Appendix A: Express Design Traffic Evaluation Data
Collection Templates

APPENDIX Al EDTE DATA COLLECTION FORM INSTRUCTIONS

Thefollowing information should be input into the PROJECT BAdi#on

1 STIP Nog Insert the project number from the State Transportation Improvement Program
(STIP). If the project does not have STIP number then insert N/A in the data field.

1 SPOT I Insat the SPOTdentification number (Typically H######) for the project from
the NCDOT Prioritizatigerocess If the project does not have a SPOT ID then insert N/A in
the data field.

1 Link to SPOT Data Shdtr projects that were scored in P5 or Rghnsert a link to the
SPOT Data Sheet. SPOT P5 Data Sheets are availéileDatta Sheetand SPOT P6 are
available atP6 Data Sheets

1  County #1/County #2 Insert thecounty in which the project is located. For projects that
are inmultiple counties then County #2 should also logled.

1 Division #1/Division #2 Insert thedivisionin which the project is located. For projects
that are in multiple divisionsthen Division#2 should also be addedLink to: NCDOT

Division Map

1  MPO/RPO #1 /| MPO/RPO#2Ansert theMPO/RPOnN which the project is located. For
projects that are in multipldMPO/RPOshen MPO/RPG#2 should also be addedink to:
MPO/RPO Map

1  Project Description LocatioType) ¢ The projectdescription should (as succinctly as
possible) define the subject roadway and begin and end roadways for corridor projects or
the intersecting roadways for intersection projects [Example) from NC 147 to-340
(for corridors) or Main Street at Park Avenue (fateisections/interchangesind a brief
description of the proposed improvements for the project [Examples: Wideningldoe
Arterial -or- Conversion to 4ane RCI Corridoor- Access Managemenbr- Intersection
Improvement-or- Interchange Improvemest.

1  SPOT Specific Improvement Type (SIT Coddje Projects SIT Code, used to score the
project in the Prioritization process should be added. If the SIT Code is not known the
coordination with the SPOT office is required to determine the proper cayegor

0 1 ¢ Widen Existing Roadway (segmentAdding new through travel lanes tine
roadway

0 2 ¢ Upgrade Arterial to Freeway/Expressway (segmenimproving a signalized
arterial to a signafree freeway or expressway

0 3 ¢ Upgrade Expressway to Freeway (segthenimproving an expressway (signal
free facility that has agrade access) to a full control of access freeway
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4 ¢ Upgrade Arterial to Superstreet (segmegtimproving two or more intersections
along a signalized arterial to a superstreet design.

5 ¢ Construct Roadway on New Location (segmer@@pnstructing a new roadway on
a new alignment

6 ¢ Widen Existing Roadway and Construct Part on New Location (segimding
new travel lanes to the roadway and constructing a new roadway on a new alignment

7 ¢ Upgrade Aggrade Intersection to Interchange or Grade Separation (paint)
Converting a signalized intersection to an interchange or grade separation

8 ¢ Improve Interchange (point) Improving traffic flow at an existing interchange by
changing the ram configuration or type of interchange

9 ¢ Convert Grade Separation to Interchange (pomtproviding access from/to a
freeway/expressway at an existing grade separation primarily for land access

10 ¢ Improve Intersection (pointy, Improving traffic flowat an existing intersection
by changing intersection type (i.e., roundabout) and/or adding turn lanes

11 ¢ Access Management (segmerg)Enhancing the capacity and safety of the
roadway by installing a median, consolidating driveways, etc.

12 ¢ Ramp Metemg (segment); Installing ramp meters at interchanges along a
freeway

13 ¢ Citywide Signal System (segmaenthstalling a citywide signal system
14 ¢ Closed Loop Signal System (segmeqtb)stalling a closed loop signal system
along a single corridor

15 ¢ Install Cameras and DMS (segmeqtjnstalling traffic cameras and dynamic
message signs along a roadway corridor

16 ¢ Modernize Roadway (segment) Improving a roadway to current design
standards primarily by increasing the lane and/or shoulder widtul€Calso include
improving the horizontal or vertical geometry. Could also include adding turn lanes at
intersections to help improve mobility on the through route.

17 ¢ Upgrade Freeway to Interstate Standards (segmentinproving an existing
freeway tointerstate design standards primarily by increasing shoulder width and/or
bridge clearances.

18 ¢ Widen Existing or Construct New Local (MEtate) Roadway (segment)
Widening roadway or construct a local roadway that is not on the state highway
system

19 ¢ Improve Intersection on Local (Netate) Roadway (segment)improving an
intersection of two or more local roadways that are not on the state highway system

20 ¢ Convert Grade Separation to Interchange to Relieve Existing Congested
Interchange (point); Providing access from/to a freeway/expressway at an existing
grade separation primarily in order to relieve a nearby congested interchange

21 ¢ Realign Multiple Intersections (point)improving the geometric configuration at
a single location afiearby offset intersections to enhance traffic flow

22 ¢ Construct Auxiliary Lanes or Other Operational Improvements (segnaent)
Constructing one or more auxiliary lanes between interchange ramps along freeways
or expressways
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0 23¢ Improve Highway / RailraaCrossing (point) Improving existing highway and
railroad crossing intersections primarily by constructing grade separations separating
the two modes

0 24 ¢ Implement Road Diet to Improve Safety (segmengEnhancing the safety of a
roadway by reducing #lanes within the crossection

0 25 ¢Ilmprove Multiple Intersections along Corridor (segmegtEnhancement of
multiple intersections along a single corridor

0 26 ¢ Upgrade Roadway (segment) Collection of roadway improvements using
mobility default criteriaand weights

1 UrbanizedArea (Urban/Ruraly, Insert whether the project location is located within an
urban or rural area based on the smoothed boundaries for the 2010 Census urban areas.
For projects that are partially within both urban and rural areas #trea Type should be
selected based on which designation represents the majority of the project study area.
Link to:NCDOT Urbanized Boundary Map

1  Travel Demand Model Coveragénsert whether the project location is located within the
limits of a Travel Demand ModelAll locations in the state are included in the North
Carolina Statewide Travel Demand Model (NCSTMjefhie, this does not need to be
included. However, if multiple models are available for a project all models should be
included in the data collection fornink to:NCDOT Travel Demand Model Coverage Map

The following information should be input into the PROJECT STATUS AND CGO&ETRaTS

1 Current Status (Express DesignRyeconstruction); Insert the current status of the project,
either it is in the Express Design phase or the Preconstruction phase.

1 Current NCDOT Project Managginsert the name of the current NCDOT Project Manager. This
will be the FSU Project Managéar projects in the Express Design phase or the Project
Management Unit or Division Project Manager for projects in the Preconstruction Phase.

9 Current Primary Division Contact Insert the name of the Primary Division Contact. This
individual shouldbe the person who will be contacted at the Division to discuss the proposed
project.

1 Current R/MDate ¢ Insert the R/W date (year) from the current STIP. For rsalttion projects
include the most recent date.

9 Current Construction Date Insert the constructin date (year) from the current STHr multi
section projects include the most recent date.

The following information should be input into tBEXPRESS DESIGN PROJECT INFORSdATIdON

1 Scoping Connect Sitelnsert Yes for projects that have aofimg ConnectSite and No if a site is
not available.

1 Scoping Connect Site Ligksert a link to the Scoping Connect Saethe proposed project.

1 Express Design FSU Managénsert the name of the current NCDOT Project Mandigen the
Feasibility Study Un
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1 Express Design PEF (ohbuse)q Insert the name of the PEF assigned to the project. For in
house studies include the name of the Project Engineer

The following information should be input into the PRECONSTRUCTION PROJECT INFORMATION
section:

9 Preconstruction Managed by Insert Central if the project is being managed by the Project
Management Unit or Division if it is being managed at the Division level.

9 PreconstructionConnectSitec Insert Yes for projects that havePaeconstructionConnectsite
and No if a site is not available.

1 Preconstruction Connect Site Ligkinsert a link to the Preconstructio@onnectsite for the
proposed project.

9 Preconstruction Project Managerinsert the name of the current NCDOT Project Mandigen
the Project Management Unit or Division

1 Preconstruction PEE Insert the name of the PEF assigned to the project. Fbolurse studies
include the name of the Project Engineer

The following information should be input into the TRAFFIC FORECASTHASIANFORMAT IS#dtion

1 Previous Traffic Forecast Completethsert Yes if a previous forecast is available or No if one is
not available. For projects with a traffic forecaatlink to the forecast should be inserted into
the form. Link toTraffic Forecast Archive

1 Seasonal Analysi®equirement; For projects where seasonal variation of traffic volumes is a key
component of the desigrinsert Yes. For projects where the design will be developed based on
the Average Annual Daily Traff&@ADT) insert No.

1 Shortterm or Longterm Solutiong Forprojectswhere the proposed design is intended to serve
a longtern need the analysis will be performed for a design year that is at leaste20s in the
future. For projects that are to address a shigmm need and are only intended to provide
shortterm benefits a design year less than 3@ars will be utilized. Fgrojects submitted in
P6 or laterthis information can be found on thEX 0 Identified Needs & Proposed Solution for
Prioritizationform included in the SPOT Data Sheet.

1 Previous Traffiénalysis Completeq Insert Yes if a previousaffic capacity analysis available
or No if one is not available. For projects with a tradfialysis availabl& link to theanalysison
either the Scoping or Preconstruction siieould be inserted o the form.

For projects that have previously developed Express DesignE[fi& Data Collection Form for Existing
Projects with Express Design Compietgtilized. The followinmformation should be input into the
ALTERNATIVES INFORMATION section

1 Identification of the design alternative that is currently the basis for STIP Cost Estjimesiert
the Alternative ID/Name of the Alternative that is currently included in the STIP. If the project is
not currently included in the STIfhe Alternative hat is being used for scoring SPOT
Prioritization should be included.
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1

Design Alternative ID/Number anBescription ¢ Insert the Alternative ID/Name for each
additional alternative that is currently being considered for the proposed project. Provide a
general description of the alternative so that it can be differentiated from the other alternatives.

Design Alternatig Plan Sheet/Roll Plot (PDF Forngalhsert a link to either the roll plot or plan
sheet in Adobe Acrobat format for each alternative.

Design Alternative Design File (DGN Formdisert a link to theMicroStationdesign(.dsn) file
for each alternative.

Confirmation that the design filesre in the correct Global Origin/ Working UnitsThe designs

are typically imported into the traffic analysis software; therefore, they must be in the NCDOT
standard Global Origin and Working Units. To verify thatddsign is in the correct locatiort

should be exported to a Google Earth KMZ file (>File>Export>Google Earth) and confirmed that
the design opens in the proper location. If the design files do not open in the correct Iqcation
this form will be returnedintil the designs are corrected.

Any change in Vision/Purpose/Need of Projett is possible that the vision for a project or the
purpose and need may change as a project evolves and moves through the project development
process. If there any changesthe vision of a project, they should be included in this section of
the form.

For projects that do not have a previously developed Express DesigriEDifte Data Collection Form for
New Projects without Express Design Comjéetrilized. The followingformation should be input into
the ALTERNATIVES INFORMATION section

1 Design Alternative ID/Number and descripti@ninsert the Alternative ID/Name for each

alternative that is currently being considered for the proposed project. Providereeral
descrption of the alternative so that it can be differentiated from the other alternatives.

Proposed Typical Section (from Highway Typical Sections for Use In SPOT¢Gwdime)rridor
projects insert the proposed typical section for each alternative. Forcooridor projects
insert N/A. Link toHighway Typical Sections for Use In SPOT Online

Description of Design Alteative ¢ Insert a more irdepth description of the design alternative
that is adequate to develop the scope for the traffic analysis including intersection configurations
and level of access control.

Vision/Purpose/Need of ProjectInsert a summary of # Vision or Purpose and Need for the
proposed project. Foprojects that were scored in P5 or RBis should be available from the
SPOT Data Sheet
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Appendix B: Express Design Traffic Evaluation Scope
Development

APPENDIX Bl

CODES

T RAFFIC ANALYSIS LEVEL PREQUALIFICATIONAND W ORK

TheEDTE PEF must be prequalified in the appropriate work code. Prequalification is by individual and is

summarized by firm. For a current list of prequalified firtn§ £ S O (i

G(KS tAYy] o0&

Disciplines Capacity Analysis; Level 1 Capacity Analysis; Level 2 Capacity Analysid:evel 3
Discipline
Code 26 27 28
Traffic Analysig Basic (Level 1 | Traffic Analysig Intermediate | Traffic Analysig Advanced

Description
Of Work

projects)q

Level 1 analysis involves basic
traffic operations that can be
reviewed by use of macroscopi
analysis tools.

Typical projects include: simple
intersection operation
(unsignalized, signalized,
roundabouts), basic corridor
analysis, and freeway operatiof
(including merge, diverge,
weave) that are mostly under
capacity.

Traffic Analysis Software
typically used for this analysis
include: Synchro, HCS, SIDRA|

(Level 2 projects)

Level 2 analysis involves more
complex trafficoperations that
can be best evaluated reviewe
by use of microscopic analysis
tools.

Typical projects may include:
freeway operations near or

above capacity, innovative

intersections and corridors that
include designs such as (but a
not limited to) Redued Conflict
Intersections, Continuous Flow
Intersections, Diverging
Diamond Interchanges.

Traffic Analysis Software
typically used for thisinalysigs
TransModeler.

(Level 3 projects)

Level 3 analysis involves the
highest conplex traffic
operations. These projects
require evaluation by use of
advanced methodology involvir
microscopic analysis tools.
Typical projects may include (b
are not limited to): Complex
freeway system interchanges,
new alignment projects (both
freeway and arterial) that
involve potential multiple travel
routing, and multimodal
projects.

Traffic Analysis Software
typically used for this analysis i
TransModeler.

Key Project Engineer Project Engineer Project Engineer
Personnel
Employee |[NC P.E. NC P.E. NC P.E.

Registration
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Additional
Requirements

Must have at least one (1) ki
person per role. Analys
methodology  should  folloy
Highway Capacity Manual (Si)
Edition) procedures, primaril
found in Volume 3, Interrupte

Flow or Volume 2]
Uninterrupted Flow. Thi
analysis is primaril

macroscopic, although simpli
microscopic procedures may |
used. Adherence to proceduri
in the NCDOT Congesti
Management Capacity Analyy
Guidelines is require(

Must submit examples of DOT
similar work completed withil
the last five (5) years and seal
by each engineer; electron
submittals only. If the work we
performed for or submitted tq
the Transportation Mobility ani
Safety Division, only a referen
to the work is necessary.

previously prequalified in thi
discipline, no examples a
required unless requested I
the reviewing Unit. Example
should include: project lists ar
descriptions including name
and current contact informatiol
of clients and owners, resume
references, cdificates,
experience descriptions  ar
details, etc. If a firm ha
previously completed work fd
the NCDOT, this will also |
considered for prequalificatior
Prequalification for thig
discipline will require
demonstrated proficiency wit|
basic traffic oprations ang
analysis methods, includir
HCM procedures used in traff
analysis software such as Hi
Synchro, and Sidra.

Must have at least one (1) k
person per role. Prequalificatig
for this discipline will requir
prequalification for discipline 2
(Level 1) and also proficien
with advanced traffic simulatio
software. NCDOT projects W
involve the use of TransMods{
proficiency with other softwars
such as (but not limited td
Paramics, TSISORSIM an
VISSIM will be considered f
eligibility for prequalification fo
this discipline. Because of

limitations  for use fo
uninterrupted flow, the
Synchro/SimTraffic  software
package is not included f
qualification in this category

Must submit examples of D(
or similar work complete
within the last five (5) years ar
sealed by each engineg
electronic submittals only. If th
work was performed for o
submitted to the Transportatior]
Mobility and Safety Divisio
only a reference to the work
necessary. If previous
prequalified in this discipline, n
examples are required unle
requested by the reviewin
Unit. Examples should includ
project lists and desgstions
including names and curre
contact information of client
and owners, resume
references, certificates
experience descriptions ar
details, etc. If a firm hg
previously completed work fq
the NCDOT, this will also

considered for prequalifican.

Must have at least one (1) k
person per role. Prequalificatig
for this discipline will requir
prequalification for discipline 2
(Level 1) and discipline 27 (Le
2) plus demonstrated advancg
proficiency with traffic
simulation software
Methodology includes advance
network modeling, Dynam
Traffic Assignment and Origi
Destination Matrix Estimatio
(ODME.)

While most NCDOT projects v
involve the use of TransModel¢
and prequalification will b
based primarily on that softwar
package, priciency with other
software such as (but not limite
to) Paramics and VISSIM may
considered for eligibility fo
prequalification for this
discipline.

Must submit examples of DOT
similar work completed withi
the last five (5) years and seal
by eah engineer; electroni
submittals only. If the work w3
performed for or submitted tq
the Transportation Mobility an
Safety Division, only a referen
to the work is necessary.

previously prequalified in thi
discipline, no examples a
required unles requested b
the reviewing Unit. Example
should include: project lists ar
descriptions including name
and current contact informatio
of clients and owners, resume

references, certificatey
experience descriptions  an
details, etc. If a firm ha

previously completed work fo
the NCDOT, this will also
considered for prequalification.
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APPENDIX B2 ScorPEAND MANDAY DEVELOPMENT PROCEDURE

The Scope and Mandajevelopment process includes the attributes of the project that define how the
study will beaccomplished and determine the mandays for completing the study. The following sections
include instructions on how the Scope and Manday Template should be completed.

Project Data
The PROJECT DATA portion of the template is shown below:

Express Design Traffic Evaluation (EDTE) Scoping
SPOT Travel Times Savings Scoping

Location

Project
STIP No. TIP No. SPOT ID: SPOT ID WBS No. 34263.1.1 County DIVISION Choose County #1

Recommended Traffic Level: PREPARED BY: EDTV/SPOT Volumes Prepared By EDTE BASE YEAR 2019
EDTE Scoping Date EDTE FUTURE YEAR 2045

Recommended Analysis Softwa SPOT BASE YEAR 2019
SPOT ANALYSIYes SPOT FUTURE YEAR 2029

This portion intudes theScope Template includes the information taken from the PROJECT DATA TAB in
the EDTE Tool and are detailed in APPENDIX C. The following fields are required to be completed on the
PROJECT DATA TAB:

Location

Project

STIP No.

SPOT ID

WBS No.

County

Division

Recommended Level of Analysis
Prepared By

EDTE Scoping Date:

EDTE Base Year/Future Year
SPOT Base Year/Future Year

The only item that is not entered on the PROJECT DATA TAB is (hAIMSRIYSIS (Yes/NofThe
determination of whether or not to include the SPOT Analysis is based on the SPOT Specific
Improvement Type (SIT) Code. The following SIT Codes should include a SPOT Analysis:

=4 =4 =4 4 -4 -8 -8 4 4 -8 -4 4

4 ¢ Upgrade Arterial to RCI Corridor

7 ¢ Upgrade Afgrade Intersectiorto Interchange or Grade Separation

8 ¢ Improve Interchange

10¢ Improve Intersection

19¢ Improve Intersection on Local (N«3tate) Roadway

20 ¢ Convert Grade Separation to Interchange to Relieve Existing Congested Interchange
(note the study are will be different as SPOT analyzes the existing congested interchange
for TTS)

1 21¢Realign Multiple Intersections

1  22¢ Construct Auxiliary Lanes or Other Operational Improvements

=A =4 -4 4 -8 -4
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Alternatives, Study Intersections and Measures of Effectiveness

The next portion of the scope template includedisting of the Alternatives and intersections that are
included in the study. Additionally, the Measures of Effectiveness are also defined in this portion of the
template.

Alternative Alternative Name Alternative Description
Alternative 1
Traffic Count Data
Int ID Intersection Measures of Effectiveness EDTE SPOT Scenarios Analyzed EDTE SPOT

1 A Street @ B Street Volume to Capacity Ratio (v/c) Q Q 1 2019 Base Year No-Build R
2 A Street @ B Street 2 2019 Base Year Build Q
3 A Street @ B Street Intersection Delay/LOS (Overall) R Q 3 2045 Future Year No-Build R
4 A Street @ B Street Intersection Delay/LOS (Lane Grou R Q
5 A Street @ B Street Intersection Queue Length (95th % R Q
6 A Street @ B Street Intersection Queue Length (max) Q Q
7 A Street @ B Street Freeway Density/LOS (Overall) Q Q
8 A Street @ B Street Freeway Speed (Heat Map) Q Q S1 2019 Base Year No-Build Q
9 A Street @ B Street Travel Time Savings (10-year) Q R S2 2019 Bas E Q
10 A Street @ B Street S3 2045 Future Year No-Builc Q

A maximum of 4 alternatives nabe included on the scope sheet and include the Alternative Number,
Alternative name and Alternative Descriptionf additional alternatives are required, then additional
lines should be added beneath the existing table. However, note that the remaiidbe sheet is
based on only 4 alternatives; therefore, quantities for alternatives greater than 4 should be added
together and included for Alternative 4. Once the Alternative Number and Alternative Description are
both added the Alternative wilutomaticallybe addedto the listas a Future Year Build alternative in the
SCENARIOS ANALYZED section of the Template.

The TRAFFIC COUNT DATA section includes a listing of the intersection that will be included in the
analysis. Each intersection should kstelii under the INTERSECTION heading. If less than the total
number of intersections (10 above but varies depending on the spreadsheet) are needed, then the
number and A Street @ B Street should be deleted. The numbers under intersection ID are used to
populate the number of intersections in the VOLUME DEVELOPMENT portion of the template.

The MEASURES OF EFFECTIVENESS section ¢helcklzsxes for the various MOEs that will be
developed for the study. The appropriate dropdown should be selected from the menu (with gnd
R =R) for each MOE The following are the standard MOEs that are typically used in a study:

MOE Critical Lae Level IEDTE| Level 2EDTE SPOT
Volume to Capacity Ratio (v/c) R Q Q Q
Intersection Delay/LOS (Ovdjal Q R R Q
Intersection Delay/LOS (Lane Gro Q R R Q
Intersection Queue Length (9%46) Q R R Q
Intersection Queue Length (max) Q Q R Q
Freeway Density/LOS (Overall) Q R R Q
Freeway Speed (Heat Map) Q Q R Q
Travel Time Savings (¥6ar) Q Q Q R

The final portion of this section is to list the scenarios that will be analyzed for both the EDTE and SPOT
analysis (iapplicable). The default form includes entries for Base YeaBWNd (1,S1), Base Year Build
(2,S2) and Future Year Maild (3,S3). The scenario ID is used in the STUDY ELEMENTS portion of the
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template. The Future Year Build scenar{ds/,S4S7)are aub populated once the Alternatives are
added in the ALTERNATIVES secliba.appropriate dropdown should be selected from thenu (with

Q =Q and R R ) for each

The following are the standard MOEs that are typically used in a study:

MOE EDTE SPOT
Base Year NBuild R R
Base Year Build (Each Alternative Q R
Future Year Nd@uild R R
Future Year Build (Each Alternativ R R

TheSPOT Scenarios will reméinunless both the SPOT Analysis (in PROJECT DATA Section) is set to Yes
and theRecommended Traffic Level (in PROJECT DATA Section) is set to Level 2.

Coordination and Management

The Coordination and Management Section defines the duration of the study, the number of meetings
assumed and the experience level of the B&mRpleting the study.

Coordination and Management
Study Duration 3
Meetings 0

months |3 months for small/4 months for large projects Experienced

Assume virtual meeting w/ 2 attendees

PEF Experience Level

Under the COORDINATION and MANAGEMENT portion of the scope template includes the number of
months to complete the study based on the number of mandays. The default is three (3) months for a
small project (less than 15 mandays) &odr (4) months for a large project (15 or greater mandays).
Additionally, the number of meetings should be included and does not include the scoping meeting. Itis
assumed that each meeting will include two (2) attendees from the PEF and will be virheaPEF will

also be responsible for producing meeting minutes of the meeting.

The PEF EXPERIENCE LEVEL includesdawdnomenu to select if the PEF has done less and or more
than three (3) projects in the EDTE Process. PEFs are provided with acB&#geinn the number of
mandays for the analysis portion of the scope for their first three (3) EDTE projects. If the PEF has
completed less than three (3) projects then tAmject 1, Projec? or Project3 should be selected based

on the appropriate numeéer of projects.

Volume Development

The VOLUME DEVELOPMENT Section defines the attributes of the development of the EDTV and SPOT
Volumes (if applicable).

VOLUME DEVELOPMENT
Volume Development EDTE Volumes SPOT Volumes Volume Deliverable AADT Volume /
Number of Intersections 10 0
Intersections (Existing Counts) 10
Intersections (New Counts) 0
Travel Demand Models

Developed By:
OD Matrix Basis Proportional
Seasonal Factor No
New Runs? AAWT Factor
NCSTM R No

Regional Model R No

U-turn Forecast 0 # of Intersections
Constrained Matrix No

Additional Scenarios [ | Add # of Additional Scenarios for variations in number of lanes

The primary input for Volume Development is the number of intersections included in the study. The
NUMBER OF INTERSECTIONS input is populated by the number of intersections listed in the
ALTERNATIVES, STUDY INTERSECTIONS AND MEASURES OF EBEE&GHIVHNKES®IMber of
Intersections for (EXISTING COUNTS) and (NEW COUNTS) should total the NUMBER OF INTERSECTION:
value. The difference between (EXISTING) and (NEW) is that if they are listed as (NEW) the PEF is
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responsible for ordering and processing twunt data while (EXISTING) counts are provide in processed
form to the PEF.

The TRAVEL DEMAND MODELS Section inthelésmvel demand models that will be utilized in
determining the growth rates for the study. The NCSTM is always seléedednd if he project is

located in a location with a travel demand model based on the NCDOT Travel Demand Model Coverage
Map (LinK then the Regional Model box is check&d.( The name of the Regional Model should also be
entered. The NCSTM and Regional Travel Demand Model should be reviewed to determine if the
proposed project is adequately modeledthe existing model data sets. If it is not properly modeled,
then additional model runs will be needed. The model runs are typically done by NCDOT,; however, in
some instances the PEF will develop the model runs. If the PEF will be developing theumsdiblen

the dropdown box under NEW RUNS? should be utilized to select the number of new model runs
needed. If NCDOT will be performing the model run, then the field should still be set to NO.

The VOLUME DELIVERABLE is auto populated based on th© EEANKALYSIS from the PROJECT DATA
sectionand is AADT Volumes / Peak Hour Volumes for Level 1 and AADT VolumeMaAt@ices for
Level 2 Projects.

The Advanced Volume Development portion of the template includes the following items with the
variable and wo the product will be DEVELOPED BY:

1 O-D MATRIX BASIS: For Level 1 Projects N/A should be selected. For Level 2 Projects the default
is to use PROPORTIONAL if it is a continuous corridor. If it is a network or kasTtmy
intersections included, the STREETLIGHT should be selected.

1 SEASONAL FACTOR: If the project is in a location that includes substantial seaisioz,
then seasonal factors can be developed utilizing StreetLight Data. The options aré™NO, 5
HIGHEST DAY,"88IIGHEST DAY ABD"HIGHEST DAY.

1 AAWT FACTOR: If the project is in a location where weekday traffic is the primary design volume
then AAWT factors can be applie@he options are YES or NO.

1 U-TURN FORECAST: For projects that are adding medians to exigiirided sections with no
access control then 4tlirn forecasts may be helpful in determining the increased number-of U
turns once the access management is installed. The input is the number of intersection where
U-turn forecasts are needed.

1 CONSTRAINEDAVRIX: Constrained matrices are used on a-bgsase basis when the project
includes a volume on an adjacent roadway that is being modeled but is not part of the proposed
project. The options are YES or NO.

1 ADDITIONAL SCENARIOS: If additional volumarisseare needed, such as for analyzing a-four
lane and siktane option then they should be included in this section. The primary change is in
the growth rates selected for each link. The input is the number of additional scenarios needing
volumes.

TheDEVELOPED 8ectionscan be the PEF, the Project Manager or NCDOT with mandays only being
added to the estimate if PEF is selected.

Study Elements

The Study Elements portion of the scope defines the analysis tasks for the traffic analysis and is broken
into Critical Lane Analysis, Level 1 and Level 2 secfltresdefault file shows the cells shaded gray;
however, once the RECOMMENDED TRAFFIC LEVEL (in PROJECT DATA sectign veilbelkee ik

R/ Q for each scenario listed in the SCENARIOS ARBLYPALTERNATIVES, STUDY INTERSECTIONS
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AND MEASURES OF EFFECTIVEAHESS) to turn the appropriate columns yellow. The Scenario
number listed for each column corresponds to the Scenario listing in SCENARIOS ANALYZED section.

STUDY ELEMENTS
Critical Lane Analysis
) Scenario |
Task Unit T 2 3 2
CAP-X Analysis peri ion
Critical Lane Analysis (¢ dsheet) per il i

The Critical Lane Ahlais portion of the templaténcludes utilizing either the FHW®2apacity Analysis for
Planning of Junctions (G&f) Toolor a customized spreadsheet (currently under development) to
evaluate intersection alternative designs at a high levdle number ofintersections that will be
included in the critical lane analysis for each scenario should be input into the appropriate columns.

Le‘vel 1 Analysis (: idra)

" Scenario
Task Unit 3 4
Likelihood of Design Iteration Low/Med/High Low
Synchro: Unsi i Ir ion (Basic) per il ion

Synchro: Unsi i Ir ion (Complex) per intersection

Synchro: Si ized Intersection (Standard) per il i

Synchro: Si ized ion (U { per il n

Synchro/Sidra: Single Lane Roundabout per il 1

Sidra: i Rc per il ion

FREEVAL/HCS Freeway Facility Volume Redisti  per i ion

FREEVAL: Freeway per Segment

HCS Freeway Facilities: Freeway per Segment

FREEVAL/HCS MOE Table per Segment

Volume Redistribution/Re-Routing per il ion

Synchro/Sidra: MOE Table per il ion 0

The Level 1 Analysis portion of the templateludes inputs for analysis completed using Synchro, Sidra,
FREEVAL and H@Benumber of intersection®r segmentghat will be included in thé_evel lanalysis

for each scenario should be input into the appropriate columfse analysis of Future YeBuild
scenarios may include an increased likelihoodreduiring design iterations in order to achieve
acceptable operations. Therefore, the Likelihood of Design Iterations line item allows for the selection of
Low, Medium (15% increase in level of effoand High (30% increase) for each scenario. The
spreadsheet is setup such thadhe total number of intersections/segments entered into the
appropriate line. If there is a previously developetetwork, it should be listed under the Previously
Developed column and the corresponding scenarios should be input as being 50% of the total. For
example, if a 6 intersection Base Year-Biold network exists the number of intersections input for
Scenario 1 shodlbe (6 intersections * 5099 3 intersections.

Le‘vel 2 Analysis (Tr deler) ‘
" Scenario Scenario
Task unit 4 si| s2| s3] s4
Level of Complexity Low/Med/High Low Low Low | Low Low [NEGW Low
Likelil of Design Iteration Low/Med/High ---
Merge Existing Model per model
Freeway Coding per mile
Arterial/Collector/Local Coding per mile
System ( d) peri
System Interchange (Complex) peri
Service Interchange (Standard)* peri
Service Interchange (DDI)* peri
Unsignalized i peri
Unsignalized RCI peri
(single lane) peri
Roundabout (multi-lane) peri
i i ion (Simple) peri ion
ion (Complex) per intersection
ion (Unconventional) per intersection
i ion (RCI)** per intersection
‘Add O-D Matrix/Vehicle Composition per scenario
Run Dynamic Traffic Assignment per scenario
Optimize Coord. Signal Timings and Offsets per corridor
Optimize Signal Timings (isolated il ion) peri ion
Run Model/Extract Outputs per scenario
MOE Table: Ir i peri ion
MOE Table: Freeway LOS per analysis point
MOE Table: Freeway Heat Map per corridor
MOE Data: Travel Time Savings per
+ does not include coding the signals
** -includes the main intersection and two u-turn intersections
Previously Developed Models
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The Level 2 Analysis portion of the templateludes inputs for analysis completedTransModeler. The
analysis of Future Year Build scenarios may include an increased likelihood of requiring degignster

in order to achieve acceptable operations. Therefore, the Likelihood of Design Iterations line item allows
for the selection of Low, Medium (15% increase in level of effort) and High (30% increase) for each
scenario. The Leve 2 analysis also iresud Level of Complexity parameter that operates in a similar
manner with Low, Medium (15% increase in level of effort) and High (30% increase) for each scenario.
The vast majority of projects should fall into the Low category with a small majority bensigdered to

be medium complexity and a very small number being high complexity.

In the event that there is a previously developed netwadtkshould be listed under the Previously
Developed columnThe input of the attributes for Level 2 is slightly elifint than for Level land
includes additional attributes required tdevelopthe model network. The network attributes are only
included the first time they araeeded,and subsequent Scenarios only include those elements that are
modified from one of therevious scenarios.

Level 2 projects also may include the development of a SPOT Travel Time Savings analysis. If the SPOT
ANALYSIS (Yes/No) is set to Yes (In PROJECT DATA section) and the ScenarioR anadset 3 OT
Scenarios (ilALTERNATIVES, SYURTERSECTIONS AND MEASURES OF EFFEGERBNESREN

the SPOT Columns will allow for the input of attributes for the SPOT TTS analysis. The SPOT analysis
typically only requires that the final EDTE models be updated with the SPODTm@rices, re
optimization of signals and running the TTS output.

Fiscally Constrained Projects and Total Mandays

The final step is to review the appropriate plans to determine if there are any fiscally constrained
projects that intersect or overlap the proposed jgot study area. For MPO aredse Metropolitan
Transportation Plan will determine fiscal contract while RPO areas require the project to have
construction funding in the current STIRny fiscally constrained project should be listed in the OTHER
FISCBLY CONSTRAINED PROJECTS IN STUDY AREA section.

Other Fiscally Constrained Projects in Study Area

” TOTAL MANDAYS ” 6.88

Once all ofthe attributes have been input into the Scoping Template it will calculate the number of
Mandays for the analysis and include it in the bottom right corner of the form.
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Appendix C: Express Design Traffic Volumes (EDTV)
Tool Procedures

The Express Design Traffic Volumes Tool (EDTV Tool) is a spreadsheet utility used to develop the volumes
as part of the Express Design Traffic Evaluation processsandluded as part of the overall Express
Design Traffic Evaluation Tool (EDTE Tool). There are three separate spreadsheets that provide very
similar functionality that allow for the development of volumes for projects of varying sizes:

1 Express Design Traffic Evaluation Tool_vX.X Tbis version should be used for single
intersection projects

1  Express Design Traffic Evaluation Tool_vX.X This version should be used for projects
with 2-10 intersections

1  Express Design Traffic Evaluation Tool_vX.X T26s version should be used for projects
with 11-25 intersections

For any project greater tha25 intersections multiple versions of the tool will be required with advanced
technigues being utilized for the development ofDDdata, if needed. The following sections provide
detailed guidance on how to complete each portion of the EDTV Tool.

APPENDIX C1 PROJECT DATA TAB

The PROJECT DATA TAB includes the information about the projects and defines the default values and
parameters utilized in the EDTV process. The inputs into this tab are used throughout the spreadsheet
and the data fields shaded jrellow should be completed fully for all projects.

SPOT/EXPRESS DESIGN TRAFFIC EVALUATION (EDTE) TOOL

PROJECT INPUTS DEFAULT VALUES
TIP No. K-value Round Round Up
WBS No. 34263.1.1 K-value Increment 0.5
SPOT ID D-value Round Round Up
EDTE Scoping Date STATUS D-value Increment 25
SPOT Date Draft Capacity Adjustment (Rolling) 0.95
EDTV Date Draft Capacity Adjustment (Mountainous) 0.90
EDTA Date Draft vl/c at Capacity 0.85
EDTV/SPOT Volumes Prepared B} K-value Over Capacity Increase #1 K-valu 0.01
EDTA/SPOT TTS Prepared By K-value Over Capacity Increase #2 v/c Delta 0.35
Location K-value Capacity Increase #2 v/c Threshold 1.20
Project K-value Capacity Increase #2 K-value Delta 0.02
Is this a single corridor? No Count Year to Base Year Growth Rate 1.5%
Corridor Direction Minimum Volume for AADT=100 25
AM K/D Source AM Peak
County #1 PM K/D Source PM Peak (Overall)
County #2
Division #1 Choose County #1
Division #2 Choose County #2
Terrain Choose County #1
County (Label) 0
Division (Label) Choose County #1
Area Type (Click for Link)
EDTE Base Year/Scenario | 2019 [Base Year (Existinlg) SPOT Base Year
EDTE Future Year/Scenario | 2045 | Future Year Build SPOT Future Year
Model #1 North Carolina Statewide Model (NCSTM) Gen 4.5 \ Recommended Traffic Analysis Level
Model #1 Base Year 2017 Recommended Software 1
Model #1 Interim (SPOT) Year 2030 Recommended Software 2
Model #1 Future Year 2045 Recommended Software 3
Model #2 {Insert Regional Model Name} {Insert Version} |
Model #2 Base Year
Model #2 Future Year

Version 3.11(01)
AADT Data Source [ | Last Updated 2/13/2023

0-D Matrix Source [ |
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The following information should be input into the PROJECT DATA TAB:

1  TIP Nog Insert the project number from the State Transportation Improvement Program
(STIP). If the project does not have STIP raurtiien insert N/A in the data field.

1  WBS Nog Insert the Work Breakdown Structure (WBS) number for the proposed project.
The WBS number should be available from the NCDOT FSU Project Manager.

1 SPOT IR Insert the Identification number (Typically H###jH#dr the project from the
NCDOT Prioritization Process. If the project does not have a SPOT ID then insert N/A in the
data field.

1 EDTE Scoping Daténsert the Date that the EDTE Scope was finalized.

1  SPOT Date/Statuglnsert the Date that the SPOT TTS Report was finalized. If the Report is
in Draft format, then include the date of submittal for the Draft EDTV in the data field.
Under the Status column maintain the project in Draft format until apped and then
update to Final.

1 EDTV DatStatusc Insert the Date that the EDTV Report was finalized. If the Report is in
Draft format, then include the date of submittal for the Draft EDTV in the data figlder
the Status column maintain the project Draft format until approved and then update to
Final.

1 EDTA Date Insert the Date that the EDTA Report was finalized. If the Report is in Draft
format, then include the date of submittal for the Draft EDTA in the data fighdler the
Status column maiin the project in Draft format until approved and then update to
Final.

1 EDTVI/ISPOT VolumBsepared By Insert the entity responsible for developing the BDT
and/or SPOT Volumeggither the name of the Private Engineering Firm or the NCDOT
Unit).

1 EDTA/SPDTTS Prepared Bynsert the entity responsible for developing the EDTA and/or
SPOT TTS (either the name of the Private Engineering Firm or the NCDOT Unit).

1 Location¢ The project locations should (as succinctly as possible) define the subject
roadway aml begin and end roadways for corridor projects or the intersecting roadways
for intersection projects. [Examples40 from NC 147 to-340 (for corridors) or Main
Street at Park Avenue (for intersections/interchanges)].

1 Project ¢ The Project field shouldnclude a brief description of the proposed
improvements for the project. [Examples: Widening #abe Arterialor- Conversion to 4
lane RCI Corridepr- Access Managemenbr- Intersection Improvementor- Interchange
Improvements].

1 Is this a Single Corridor? (Yes/MdApplies only to 10 and 2i&itersection versions} Select
YES if the project is a single corridor with no substantial breaks (which would typically be
represented by a break line in a traffic forecast) that would affeaffic volume along the
corridor. If YES is selected, then the tool is used to develop the balanced turning
movement volumes and the proportigoased GD matrices automatically. If NO is
selected, then balanced turning movement volumes are not availabd advanced -©
techniques are required to develop- volumes. If the proposed project study area
includes a network or intersections adjacent to twridor,then NO should be selected.

¢ Corridor Directiorg (West to East/South to North/East to WeNidrth to South) This field
Aad dzaSR (2 aSi (GKS RANBOGAZ2Y TF2NJ LINR2
/ 2 NNA R2 NKQd ¢CKAA A& dza SR Abgsedi@® SevalbpreNA
process to properly orient the corridor. West tBast should typically be used for
East/West corridors and South to North should typically be used for North/South

O a
2NJ O

SO
R2NJ o
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corridors. The orientation of the Turning Movement Counts (TMC) should be oriented
with Nodes 2 and 4 representing the East and West legkeofntersection and Nodes 1

and 3 representing the North and South legs of the intersection. The direction should be
based on the predominant direction of the corridor and the analyst should ensure that the
orientation of the TMC data is such that it ates a single corridor.

1  County #1/County #2 Insert the County in which the project is located. For projects that
are located in multiple counties then County #2 should also be added.

7 Division #1/Division #2 Auto populated based on County #1 and CoutRy

1 Terrain¢ (Level/Rolling/Mountainous) Default terrain auto populated based on Division
but can be overwritten to better represented the actual terrain in the project study area.
The terrain is utilized in determining the capacity of a roadway ascHpacity of a
roadway is affected by the terrain.

1  County (Label)/Division (LabelAuto populated based on County and Division inputs.

1 Area Type (Urban/Rurat) Insert whether the project location is located within an urban
or rural area based on the smtheed boundaries for the 2010 Census urban areas in North
Carolina GIS data htfps://xfer.services.ncdot.gov/gisdot/DistDOTData
Current/State/shpe/Smooth _Boundary.2ip For projects that are paally within both
urban and rural areas the Area Type should be selected based on which designation
represents the majority of the project study area.

1 EDTBase Year/Scenaripinsert the Base Year for tHeEDTHraffic volumes and analysis.

The Base Yeas typically the year when the most recent AADT data is available for the
NEIFRglea ¢AGKAY GKS &aiddzRe I NBI @ ¢tKS {OSyl
GeLIAOlrtfe g2yQi Ify BaSeRyeai Builds&@nadalidfnkeiesl fhid may be
updatedto reference a Build scenario.

1 EDTBruture Year/Scenarig Insert the EDTEDesign Year for the traffic volumes and
analysis. The Design Year is determined during the scoping of the project (S¢etiah
is based on whether the improvement is an Interim or L-&rgn improvement project.
Shortterm or interim projects that are designed to provide temporary relief should
generally include a design yedd years beyond the likely construction date. Ltergn
solutions that are meant to address the congestion of a longer period of time should
generally include a design year 20 years beyond the likely construction date. The design
year should be roundedp tothe next 3 S NJ Ay ONBYSy i o ¢tKS {OSyl D
CSENJ . dzAf RQ yR (@&LJ Ol fIffBaild scengritsiexisy thed Ravell 2 0 S
different volumes,then the use of multiple spreadsheets is required. Typically, the Future
Year Bud volumes are used for the Future Year-Blald as well to reduce the level of
effort. If a separate and distinct Future Year-Blgild scenario imeeded,then the field
can be updated.

1 SPOBase Yeat Insert the Base Year for ttf#POTraffic volumes and analysis. The Base
Year is typically the year when the most recent AADT data is available for the roadways
within the study arear as determined by the SPOT Workgroup

1 SPOTruture Year Insert the SPOTFuture Year for the traffic volumes and analysis. The
FutureYear igypically 10 years from the SPOT Base Year.

1 Model #1/Model #2 & Version The process allows two travel demand model data sets to
be included in the INDIVIDUAL INTERSECTIONABS AThe Title of each Travel Demand
Model and the model version should be included in the appropriate data fields.

1 Model #1/#2 Base Yednterim (SPOT) Yed&niture Yearg The Base Yealnterim Year
(typically used for SPOT with NCSTavi)l Future Year foModel #1 and #2 should be
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added to the appropriate data fields. These dates are used to determine the Compound
Annual Growth Rate for the model data.

1 AADT Data Source (20XX NCDOT AADT Web Map, Traffic Count Conversion to AADT,
Previous Forecast/Estine Engineering Judgment) Add the source that was relied upon
to determine the AADT data. If multiple techniques andized, then include the
predominant method and note any additional sources in the INDIVIDUAL INTERSECTION
DATA TABs.

1 O-D Matrix Source Select the method that will be used for theE@Matrix development.
PROPORTIONAL is typically used for corridor projects and STREETLIGHT DATA is typically
used for network or noscorridor projects.

 Recommended Traffic Analysis Ley&elect the Traffic Analysis Level determined during
scoping (Sectiof).

1 Recommended Software #1/#2/#3 (None,tiCal Lane Analysis, HCS, FREEVAL, Synchro,
Sidra, TransModeler, Vissim, OtherSelect up to three software packages determined
during scoping (Sectidp).

The following default values are also included in the PROJECT DATA TAB and should not be modified
without approval from the NCDOT Congestion Management Section Engineer.

! KValue Round/Bvalue Round (Round/Round Up)This value determines if the\Malue
and Dvalue calculated from the turning movement count is simply rounded or rounded
up to the next increment.

1 Kvalue Increment (0.5,1.0§ This value determines if the-\alue (once rounded) is
calculated to a 0.5% or 1% increment.

1 D-alue Increment (2.5,5.0§ This value determines if the-Ealue (once rounded) is
calculated to a 2.5% or 5% increment.

1 Capacity Adjustment (Rolling/Mountainoug)¢ KA & @I f dzS | R2dzaia GKS
O0[ SPSt0é¢ @I fdzS G2 | Oi®eandeyeiall ch@adity. (TKeSdefdIlF f6rS OG0 2
Rolling is to use 95% (0.95) of the Level terrain capacity as the capacity for Rolling. The
default for Mountainous is to use 90% (0.90) of the Level terrain capacity as the capacity
for Mountainous terrain. Thessumption is based on the effect of terrain and greater
geometric constraints on capacity in steeper terrain.

1 v/c at Capacity (Levet) This value is utilized to determine when a facility is considered to
be over capacity for roadways on level terrain.c®8&se NCDOT prefers to design to LOS D
or better, the default value is set to 0.85 (85% of capacity).

1 Kwvalue Over Capacity Increase #vafue Deltag This value determines the increase in
the kvalue (in decimal format (i€).010 is a 1% increase in thev#ue) if the v/c at
Capacity is exceeded.

1 Kvalue Over Capacity Increase #2 v/c Delta (0.05 to 0.75 in increments qfttds)s the
increase over the v/c at Capacity where an even highalle is utilized. The assption
here is that if a roadway is substantially over capacity, then it is more likely that the
demand is being reduced by traffic using shoulder hours or alternative routes and that the
actual demand would be higher than what is being collected in thatcou

1 Kvalue Capacity Increase #2 v/c Threshol@his is the threshold where the additional
increase is added. It is theum of thev/c at Capacity andhe Kvalue Over Capacity
Increase #2 v/c Delta.

1 Kwvalue Capacity Increase #2/&lue Delta (0.000, 00®, 0.010, 0.015, 0.020, 0.025, 0.030)
¢ This value determines the increase in th@afue (in decimal format (ie; 0.010 is a 1%
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increase in the «alue) if the v/ic Threshold #2 is exceeded and is typically higher than the
Increase #1 Kalue Delta.

1 CountYear to Base Year GrowthRgtt KS WL b5L+xL5!' ! [ Lb¢9oOw{9/ ¢Lht
the calculation of the AADT based on the TMC data, ATR Category (with associated
Seasonal Factor) and -13-24-hour conversion factor. Because the AADT data is typically
derived from the AADT Web Map data the age of the count is not as important under this
process and counts up to five years old are commonly used. In the event that the traffic
analyst wanted to review what the estimated AADT would be in the base year the count
derived AADT for a past year is grown based on this growth rate to the Base Year.

1  Minimum Volume for AADT=10€ This value determines when a turning movement
derived AADT value with a value less than 100 is rounded up to 100.

1 AM K/D Source/PM K/D SourcaM Peak, Opposite of PM Peak, Anlidlir increment
from count) ¢ This determines what portion of the TMC is utilized to determine the K
value and Bvalue. Some older forecasts did not include AM design data and using the
opposite of PM category will uséneé PM peak Kalue and Bralue with the reverse
direction for D for the AM Peak. Additionally, the analysis can be run for a particular
period of time by setting the Source to a specific hour.

C2 EDTV/SPOT VOLUME CoveERTAB

The EDTV COVER TAB includes the template for the cover for the Express Design Traffic Volumes Report
cover. The SPOT VOLUME COVER TAB includiesmplate for the cover for th&sPOTVolume Report

cover Nearly all of the data is referenced in from thR@®JECT DATA TAB and typically should not need

to be revised or updated.

The EDTV Report Cover includes a Project Study Area box that needs to be completed by the traffic
analyst. The background image should show the entire study area at a scale thaepradequate

detail to understand the location of the project. The background image is typically taken as a screenshot
from the NCDOT GIS Spatial Data Viewer (SDV) web map:
(https://ncdot.maps.arcgis.com/apps/webappviewer/index.html?id=bcbb2529c6174b22a14b29e636)1 4fefd

The Study Area map image should utilize the Base Map Gkry to select the mostiappBase
Map layer (the Streets and Navigation backgrounds tend to work best for most projects. The GIS layers
Eishould also be turned on or off to provide the best available map.
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& NCDOT Spatial Data Viewer NCDOT Home

Layer List
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fIredell GIS, Iredell County, Stats of North Carolins DOT, Esri, HERE, Germin, INGREME

The study area image shoulden be cropped to fit the box in the Report Cover template. A semi
transparent shape should also be added to show the project study area for the project that bulbs out
around the side streets or interchanges that are included in the analysis. Typieaky)ading is set at
75% transparency and the outline of the shape is set to a line width of 3 pt. Additionally, the North
Arrow must be included and should be properly oriented in the north direction if the background image
is rotated. An example ohé Project Study Area is shown below:
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PROJECT STUDY AREA

The Report Cover also includes a REPORT STATUS data field that should remain Draft until it has been
finalized and then set to Final the PROJECT DATA Tab

iate Or

FO,

C3 AADT FIGURE TAB (EDTE/SPOT)

The AADT FigueDTEYabis used to develop a summary of the AADT data developed as part of the
EDTV processA second version of the figure, AADT FIGURE (SPOT) is also available and has the same

information for the SPOT volume developmerithe AADT Figure includes a border &tld block that

include data referenced from the PROJECT DATA TAB.
The AADT Figure provides the ability to show the AADT and Design Data for a 4 by 4 grid and includes
copying the elements from the Input Template shown in green at the top of the page.

uuuuuuuu
nnnnnnnnn

nnnnnnnn

mmmmmmmmm (Input Intersection # to add volumes)
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The Input Template includes an intersection template that will display the data for each intersection by
inputting the intersection number into the box in the center of the intersection. The input will extract
the data from a database based on the Intexsen ID from the INDIVIDUAL INTERSECTION INPUT TAB.

The AADT Network is created by copying and pasting the templates into the figure and updating the
intersection numbers based on the actual network configuration. The first intersection should be
insetted at the yellow shaded blocPaste Firstntersection Her - Between each intersection the Ed§est or
North-South Breakline should copied and pasted into the figure. At the edge of the figure if the network
continues then the EaaWest and NorthSouth Matchlines should be copiedasted and modified to
represent the network. The North Arrow on the figure should also be rotated, as needed to reflect the
approximate north direction.

C4 TMV FIGURE (BASEYEAR/FUTURE YEAR)(EDTE/SPOT) TAB

The Turning Movement Volume Figuneludesa total of fourseparate tabs, one for thEDTHBase Year

one for the EDTE Future Year, one for the SPOT Basantktane for theSPOTFuture Year. The TMV
Figure works in the same way as the AADT Figure and includes copying and pastingpthte tdata

into the figure sheet. The only substantive difference is that the TMV figures include a template for an
EastWest Connection and NortBouth Connection that includes the volume balancing between
intersections.

C5 OD MATRIX FIGURE TAB (EDTE/SPOT)

The OD MATRIX FIGURE TAB is setup to provide the@rggination Matrices for corridor projects and

has separate figures for EDTE and SPOT. The top section provides a stick figure of the network for the
corridor based on the information included tine Individual Intersection Data Tabs. The networks have
been automated to the extent possible and may require some manual changes to fully represent the
network. The North Arrow should be rotated to approximate the North direction for the corridor.

To the right of the GD Figure is a copy of the- matrix sized to either the @tersection or 25
intersection sheet. For networks with less than the 10/25 intersections the last row and column include
the last external node and are renumbered based on ldet node used. The-D matrices can be
consolidated by deleting rows and columns to only include the nodes that are included in the network.
Once the GD matrices have been reduced the matrices should be cut and pasted into the bottom
portion of the GD Figure for printing.

If the project is not a corridor project and includes an overall network then the OD Matrix Figure should
be developed manually to present the information based on the results of utilizing the
OD_MATRIX_ITERATION Tabs.

C6 SPOT TRAVEL TIME SAVINGS REPORT TAB

The SPOT TTS COVE® includes a summary of traata utilized to calculate Travel Time Savings
between the Base Year and Future Year. The TTS Summary is typically used in the NCDOT Prioritization
Process.

The SPOT TTS cover idelsi data linked to the PROJECT DATA TAB and the INDIVIDUAL INTERSECTION
DATA TABS withost of the data is prepopulated based on data in other Tabs of the EDTV Tioel.
Cover Sheet includes a listing of all of the links within the network and the analgttselect which of
GKS fAyla INB GO9EGSNYyLIfté¢ tAyla o6GK24aS (GKIFG o6S3aAy
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RSGSNN¥AYS GKS @2fdzyS 8N GEKA Qf¢ 8lE O Balidastapuivrdof theR BA § B4
proposed design shid beincluded on the bottom portion afhe form.
The TTSReport coveralso includes the template for the TransModeler output for both the primary

analyst and the review firm. The calculation of the travel time savings and travel time savings per vehicle
is generated automatically by the spreadsheet.

C7 INDIVIDUAL INTERSECTION DATA TABS

The Individual Intersection Data Tabs are included in the EDTV Tool and are numbered starting with 01
through the maximum number in each version of the spreadshé&éte EDTV Tool includes both inputs

for EDTE (shaded in blue) and SPOT (shiadgieen) with the data that needs to be input by the analyst

in yellow.

There are four different areas included on the Intersection Data sheets:

1 Input Data

1 Growth Rate Data

1  Turning MovemenPercentageand Volume Development Notes
1 Turning Movement Count Data

The Input Data includes the following data and requires the data cells shaded in yellow to be completed.

INPUT DATA
INTERSECTION DATA EDTE ANALYSIS YEAF COUNT DATA Area Type
Intersection ID Base Year Start Date/Time
County Future Year Count ID AM K/D Source
Description Street A @ Street B Count Collected By:
APPROACH ATTRIBUTES PM K/D Source

AADT No. of Facility Functional 8 13/24 Seasonal PM Peak (Overall)
Locationip | ATR Groul Route Typ Lanes Type Class Capacity Factor  Adj. Factol Socioeconomic

Street A #VALUE! | el 0.00%
Street B #VALUE! | or: ]

Street C #VALUE!

Approach Road Name

Street D #VALUE! NS Eyy)

COUNT DATA Freeway

Road Name % TTST/ D(AM) | AMPEAK D(PM) | PM PEAK Arterial
9% Duals K (AM) K (PM)
TWIN INBOUNE DIRECTIO INBOUNE DIRECTIO Collector

Street A OUTBOUN Local

Street B OUTBOUN SPOT Base Year
Street C OUTBOUN 2019

Street D OUTBOUN SPOT Future Year

AADT DATA

Road Name : Use Selected Growth Annual 2019 VIC SPOT Statior SPOT AAD
SEUERAND (AP VG | YIS Proportions 2019 AADT ~ Source  Growth % D] Ratio AADT Source

2019 AADT

North Leg Street A No 0 Eng.Judg.| 0.0% 0 #NIA 0
East Leg Street B No 0 Eng. Judg.| 0.0% 0 #NIA 0
South Leg Street C No 0 Eng. Judg.| 0.0% 0 #NIA 0
West Leg Street D No 0 Eng. Judg.| 0.0% 0 #NIA 0

1 Intersection ID: This should generally not be updated; however, if there is a need to
update the ID then it can be modified.

1  County: Auto populated from PROJECT DATA TAB

1  Description: Provide a succinct description of the intersection that includes all roadways
included in the intersectiorilThe use of the roadway name only for SR routesdggtable
in order to keep the description short enoughitis shown on the EDTV cover page.

1 EDTE Analysis Years (Base Year/Future Yearpduitated from PROJECT DATA TAB

1 Start Date/Time: Insert the date of the count, for counts that span multipies dlaen the
date that a majority of the count was collected should be used. The standard time for
starting 13hour counts is 6:00 AM.
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1  CountID: Insert the count ID or designation provided in the count file.

1  Count Collected By: Insert the enti€onsultant, NCDOT or other agency) that collected
the count data.

1 Area Type (Urban/Rural): Aupmpulated from PROJECT DATA TAB

1AM K/D Source/PM K/D Source: Augopulated from PROJECT DATA. TA@pically not
adjusted; however, the data could be adjustedreflect the overall peak for the network
instead of just the intersection.

1 North/East/South/West Leg Name: Provide the roadway name for each approach. If there
Aa y2a Iy LILINZFOK F2NJ I £S3 GKSy SyGiSNJ ¢b2

1 AADTLOCATIONIOrhisdata field is input based on the location_ID for each AADT count
station included in the NCDOT AADT Web Mapk(to AADT M3p

1 ATR Group (¥,11-14): Insert the ATR Group based on the NCDOT TSG ATR Groups which
are available for most roadways in the NCDOT AADT Web Map. If the ATR Code is not
included in the Web Map, then engineering judgement should be utilizedeterchine
the most applicable ATR Group. A description of the ATR Groups is available by hovering
over the ATR Group cell. If the LOCATION_ID is input, then the ATR group will auto
populate.

1 Route Type (Interstate, US, NC, SR, Local): Insert the Roetddsgd on the designation
of the roadway.If the LOCATION_ID is input, then the Route Type will auto populate.

1 No. of Lanes (2,4,6,8,20Fhoose the total number of lanes on the intersection leg from
the drop-down list. The number chosen should be the number of continuous through
lanes over a reasonable distance on the approach and departure to the intersection. The
selected number of lareeshould be reflective of the likely capacity of the roadway. For
approaches with a different number of lanes in each direction multiply the lower number
of lanes by two to determine the number of lanes to be input. For example, if the
approach has two lzes in one direction and one lane in the oppaosite direction it would be
coded as a twdane roadway. For roadways that require judgment please add a note in
the Traffic Volume Development Notes section about why the selected value was made.

1 Facility Type Hreeway, Arterial, Multilane, Twoane, Superstreet)Choose the proper
facility type from the dropdown list. These facility types are based on HCM methodology
for analyzing interrupted and uninterrupted flow he following table should be utilized to
determine the facility type:

Facility Type \ Urban Area Rural Area

Not Applicable. All twdane roads iff Twolane roadway Were the subject
urban areas are classified as Arterial{roadway is not stojontrolled or
Two-Lane signatcontrolled and has n
interrupted flow conditions within
miles of the intersection

Four or more landacility where the subject roadway is not stegontrolled or

Multilane signalcontrolled and has no interrupted flow conditions within 2 miles of
intersection
Freeway Controlled access facility with interchanges
. Facility where the subject roadwayswp-controlled signatcontrolled or has
Arterial . " L . . .
interrupted flow conditions within 2 miles of the intersection
RCI Corridor Existing facilitghat includes multiple R€lalong a corridor such that the capac
of the facility is defined by the RCI concept
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FunctionalClassificationChoose the proper roadway classification from the ddopvn
list based on the NCDOT functional roadway classificatioR i Functional Classification
Webmap with the following legend:

NCDOT Functional Class

Functional Class
== |nterstate
== QOther Freeway
== QOther Principal Arteria
*= Minor Arteria
Major Collector
= Minor Collector

Loca

Classification subypesare2 YO AY SR F2NJ 4G KS 95¢+ @2f dzYS RSO
t NAYOALI £ ! NISNAIFEE YR daAy2NI ! NISNRIFt & | NI
Capacity The capacity of the approach roadway is auto populated and is determined by
the number of lanes and clafisation and is based on the capacities utilized in the
Prioritization Process.
13/24 Factor: Auto populated factor to convert-hdur TMC to 24our count. Factors
are based on Route Type and factors developed by NCDOT Traffic Survey Unit
Seasonal Adgtment Factor Auto populated based on count date and ATR Group.
Socioeconomic: Auto populated data based on county including compound annual growth
rate (CAGR) of the OSBM population projection and the population and employment
projection from the NCSTM.The average NCSTM growth rate by facility type for the
county from the NCSTM is also included.
% Duals/% TTST/TWIN: Auto calculated based on the turning movement count data.
K-Factor (AM/PM): Auto calculatedfictor, rounded based on the settirgn the PROJECT
DATA Tab. Thef&ctor will be modified based on the v/c ratio based on thresholds and
values on the PROJECT DATA Tab.
D-Factor (AM/PM)(INBOUNDAuto calculatedD-fadtor percentage, rounded based on the
setting on the PROJECT DATA Tab. Tiiacir is the directional percentage INTO the
intersection.
AM/PM Peak DirectionAuto calculated ection of the peak volume in the AM and PM
peak hours. If th®-Factor is les than 50% the peak direction is OUTBOUND (AWAY from
the intersection) and if it is 50% or more the direction is INBOUND (INTO the intersection).
Station AADT: AADT for count station from AADT webmap. Auto populated based on
AADT INTERSECTION ID field
AADT Year: Latest year of AADT count data from AADT webmap. Auto populated based on
AADT INTERSECTION ID field
Source¢ The appropriate AADT Source Code, A through F, is chosen from thdavop
list.
Source Code 4 For AADT count locations from NCDOT count maps directly at the
intersection (i.e., very close to the intersection with little to no intervening driveway
activity).

Source Code B For AADT count locations from NCDOT count maps at adjacent
locations. These locations can be somewhat further away from the intersection with
only minor driveways or a minor roadway between the count and intersection. If it is
believed that the total volumes of all intersecting roadways between the AADT and
the intersection to be less than 380% of the AADT value, then the AADT count may
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be used. The count should not be used if there are roadways or development access
between the locations that may substantially alter volumes.

Source Code € For corridor pojects the availability of AADT stations for all links is
unlikely. Therefore, if the AADT from an adjacent intersection is reliable then it can
be carried over to the subject intersection for the common leg.

Source Code BIf there is no AADT count alatle on an intersection leg, one can be
estimated from turning movement data and AADT data on the other legs. The
proportions of turn movements and AADT on known approaches are used to estimate
the AADT on unknown approaches.

Source Code E The use ofan AADT volume calculated based on the conversion of
the TMC data to an AADT volume can be utilized if there are no reasonable AADT
counts in the vicinity of the project. The spreadsheet determines the AADT by
utilizing the 13hour TMC and applying the310-24-hour factor and the Seasonal
Factor (derived from the Date of the count and the ATR Code).

Source Code EEngineering judgment is used if no count data is available at all, or if
the analyst believes the AADT from other sources to be inapptepfiia such cases,

an explanation should be given in the Traffic Volume Development Notes section of
the sheet).

Source Codes ¢ Used for AADT chosen using any other method. Include an
explanation in the Traffic Volume Development Notes section of lleets

1  Use Proportions: For intersections that include a sourdegpthe volumes are developed
based on proportions from known AADTs on other legs of the intersection. This column
can set whether a known AADT volume (Source A, B or C) is used iroploetipning
calculation or notThis can be used to test how a known AADT affects the proportioning of
the unknown legs and should only be used in the final volumes with approval from NCDOT
TPD (or their designee).

1 Selected 20XX AADT: This field is autputsied for Source A and B and auto calculated
for Source D and E. F8ource C and F the AADT volume is entered directly into the cell.
The use of Engineering Judgement is permitted and generally priority should be given
based on alphabetic order with@ource A being given the highest consideration.

1 Growth Source: The growth source for the development of the future year AADT is
typically based on Engineering Judgment. Alternatively, the NCSTM growth rate or the
VMT Growth Rate based on the NCSTM cao hés used in rare circumstances. If a
different method is used the OTHER should be selected and a note added in the VOLUME
DEVELOPMENT NOTES section.

1 Annual Growth Percentage: growth rate linked to the EDTE SELECTED column in GROWTH
RATE section.

1  Future ¥ar (20XX) AADRuto calculated based on the Base Year AADT, EDTE Selected
Growth Rate and the number of years between Base Year and Future Year. The final
volume is rounded up to the nearest 100.

1 Base Year v/c Ratifuto calculated as the Base Year AADT divided by the Capacity

1 SPOT Station AADAuto populated based on if the AADT Year is 2018 or 2019 (current
Base Years for SPOT P7) If they are for 2018 or 2019 then the AADT will be displayed.
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SPOT AADT SourceheSPOT AADT source is similar to the EDTE AADT Source however,
there is na any flexibility, and the source priority is set with A being the highest priority
followed by B Source C can be carried over from an adjacent intersection and utilized in
SPOT to &ve adequate locations on corridor projects so that Source D proportioning can
occur. Source E and F are only allowed under very rare circumstances when no AADT data
is availableSource Gs typically only used if the AADTs are averaged when volumes fro
two directions meet.

SPOT Base Year AADypicallyauto calculated based on the SPOT AADT Source with only
very rare instances where the volumensinuallycoded in for Source G.

The Growth RateData includes the following data and requires the datdiscshaded in yellow to be

completed.
North Carolina Statewide Model (NCSTM) {Insert Regional Model Name} {Insert STIP/Year} SR I——
- #NIA #N/A 0.0% |VMT (NCSTM) 0.0% 0
#NIA #NIA 0.0% |VMT (NCSTN) 0.0% 0
#NIA #NIA 0.0% |VMT (NCSTM)  0.0% 0
#NIA #NIA 0.0% |VMT (NCSTM) 0.0% 0
1 Model Base/SPOT/Future Year Volume: Input the model volume for each link for each of
the analysis yeard_eave blank if no value is available.
1 Model CAGR: Auto calculated based on the model volumes anduhwer of years
between model years.
1  Previous Forecast AADT: Input the Forecast STIP Number and Date and enter the Base Year
and Future Year. Next add the traffic forecast volumes for each link for each horizon year.
1 Previous Forecast CAGR: Auto calcdldiased on the forecast volumes and the number
of years betweeriorecastyears.
f  Historic rates (1§ear/20year): Auto populated with historic 3year and 26year growth
rates based othe AADT_LOCATIONID
1 EDTE SELECTED: Selected compound annual growt@4&&R) for growth from base year
to future year based on available growth data and method included in GROWTH SOURCE
column.
1  SPOT Growth Source: Auto populated based on whether €&TN volumes are greater
than zero. If NCSTM is greatean O then NCSTMCAGR is used. If the link is not in the
NCSTM then the cellill read VMT(NCSTM).
1 SPOT Annual Growth %: Auto populated based on the NCSTM CAGR for links in the NCSTM
and the VMT (NCSTM) based on the county and Facility Type.
1  SPOT Future Year (2008QDT: Auto calculated based on the SPOT Base Year AADT, SPOT

Annual Growth Percentage and the number of years between Base Year and Future Year.
The final volume is rounded up to the nearest 100.

The Turning Movement Percentage and Volubevelopment Notes include the following data and
require the data cells shaded in yellow to be completed.
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#DIV/IO!  #DIV/O!  #DIV/O! #DIV/O! #DIV/O! #DIV/O! A -NCDOT AADT Map at Intersection
« ® - « ® - B-NCDOT AADT Map - Adjacent Segment
#DIV/0! - Bl #DIV/O! #DIV/O! - - #DIV/O! C - AADT Carryover from Adjacent Intersection
#DIV/O! AM « #DIV/O! #DIV/O! - AM « #DIV/O! D - Based on Traffic Count Proportions
#DIV/O! ® ® #DIV/O! #DIV/O! ® ® #DIV/O! E - Based on Calculated AADT
#DIV/O! #DI-;//O! #D-IV/O! #DIV/O! #D\-;//O! #D-\V/O! Gi Other - See Notes 7
#DIV/O!  #DIV/O!  #DIV/O! #DIV/0! #DIV/0! #DIV/0!
« ® - « ® s
#DIV/0! - - #DIV/O! #DIV/0! - - #DIV/O!
#DIV/O! - PM « #DIV/O! #DIV/O! - PM « #DIV/O!
#DIV/O! ® ® #DIV/0! #DIV/O! ® ® #DIV/O!
ﬁD‘I(V/OJ #DR//O! #D‘IV/O! #DTV/O! #D\_;//O! #DIV/O!
1 Base Year/Future Year Turning Percentages: The turning percentages are auto calculated
based on the turning movement counts and displayed for the akid PM peak periods.
The individual percentages can be revised based on engineering judgment with a note
added in the Volume Development Notes section. If a volume is modified, then the
percentages will become shaded in yellow with red text.
1 Volume Devipment Notes: The Volume Development Notes section should be used to

provide explanations, background, and calculations to support the decisions made in
developing the information included in the Individual Intersection Data Sheet.

The Turning Movement @at Data portion includes the following data and requires the data cells
shaded in yellow to be completed.

f

Turning Movement Counts by FHWA Cla3ée turning movement data should be copied
into the sheet for each set of vehicle classes
Passenger Cars (€4at3)

Duals (Class {8
TTST (Classi®)
TWIN (Class 113)

— I

i

H

H
it
H
Hd
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1  Screen Captures of the AM, PM andH@ir Count Summaries The Peak Hour and 13
Hour figures included in the TMC count report should be copied and pasted into the sheet
so that the pealhour determined from the count data can be verified against the figures.
Some TMC counts include mrddy peaks or different time frames for the AM and PM peak
periods. Other counts are complex counts that are combined to make a single intersection
and donot have the corresponding figures. If the figure in the report does not match the
calculated data or is for a combined count, then do not add a screen capture but include a
note that explains why the figure is not included.

Peak Hour Data

C8 OD MATRIX PrRoP (BASEYEAR/FUTURE YEAR)(EDTE/SPQOT) TAB

The OD Matrix Propotion series of tabs allows for the development of arDQOmatrix for corridor
projects. The MatrixProportion tool is based on the methodology included in Method 1. Turn
Proportions of theOriginDestination Matrix Volume Development Techniques for the North Carolina
Department ofTransportationProcedure. No inputs are needed as it uses the existiny Tidta to
develop the OD matrices.

C9 OD_MATRIX _ITER (BASE/FUTURE YEAR)(AM/PM) (EDTE/SPOT) TAB

The Matrix Iteration series of tabs allows for the development of &b Batrix from a seed matrix (such
as from StreetLight Data or a travel demand model) and is setup to accommuatatmrridor projects.
The Matrix Iteration tool includes the followirsgt of inputs:

OD_MATRIX_ENTFRXIT VOL
OD_MATRIX_ITERATION (BY_AM)
OD_MATRIX_ITERATION (BY_PM)
OD_MATRIX_ITERATION (FY_AM)
OD_MATRIX_ITERATION (FY_PM)
OD_MATRIX_CopyPaste(EDTE)
OD_MATRIX_ENTFRXIT VO(SPOT)
OD_MATRIX_ITERATION (BY_(8FIDT)
OD_MATRIX_ITERATION (BY (BRODT)
OD_MATRIX_ITERATION (FY_(8R(DT)
OD_MATRIX_ITERATION (FY (SBRODT)
OD_MATRIX_CopyPaste(SPOT)

= =4 =4 =4 -4 -4 -4 -4 -4 -4 -8 -4
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The OD_MATRIX_ENTRMT VOL tab utilizes the information from the INDIVIDUAL INTEBIS BZTA
SHEETS (AADT, K and D) to develop Target Link Volumes for each entry and exit link in thamgktwork
requires the analyst to map the external nodes to the listing of Links in ID Column

The OD_MATRIX_ITERATION (BY) Tab references in the Erixitarmlumes as Target Volumes and
utilizes a Seed Matrix (Input Matrix) as inputs to an Iterative Proportional Fitting (IPF) routine that
generates the FINAL OUTPUT MATRIX finalODMatrices are then referenced into the CopyPaste tabs

in order to copythem efficiently into TransModeler.

C10 AADT NETwork (EDTE/SPOT) TAB

The AADT network tab works similarly to the AADT Figure and TMV Figures by using a template
intersection to build the overall project network or corridor. The goal of the AADT network is to show
both the proposed and selected AADT Source in a single graphitotv the reviewer to see how the
AADTSs were developed for larger corridor or network projects.

C1l1l SA FACTORS (SEASONAL ADJUSTMENT ) TAB

The Seasonal Adjustment (SA) factors tab utilizes season StreetLight Data output to determine the
seasonafactor for each day of the week for each month of the year. It also determines factors for the
highest day of the year and thé& 530", 50" and 100" highest days of the year.
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Appendix D: Express Design Traffic Analysis (EDTA)
Procedures

The Express Design Traffic Analysis task will be completed utilizing a variety of software products,
including:

Critical Lane Analysis Spreadsheets
FREEVAL

Highway Capacity Software (HCS)
Synchro

Sidra

1  TransModeler

=A =4 -4 4 -4

The following sections include the guidelines for utilizing each software in the Express Design Traffic
Analysis process.

APPENDIX D1 CRITICAL LANE ANALYSIS GUIDELINES

To BeDevelopedn the Future

APPENDIX D2 FREEVAL GUIDELINES

To Be Developeith the Future

APPENDIX D3 HIGHWAY CAPACITY SOFTWARE GUIDELINES

To Be Developeith the Future

APPENDIX D4 SYNCHRO GUIDELINES

D4.1 GENERAL PROJECT INFORMATION

Before addressing the specifics of Synchro analyses, some general information regarding analysis
procedures is presented in this section. This information applies to Express Design Traffic Analysis
(EDTA).

D4.1.1 GENERAL SYNCHRO INFORMATION/PROJECT SETUP
D4.1.1.1 FILE NAMING CONVENTIONS

The model files developed in Synchro will be utilized for future traffic analysis efforts and need to be
developed in a manner that allows them to be easily followed for any future analyst who may need to
work with the project. For the development of models, the naming conventions include the use of the
Base Year (20XXBY) and Future Year (20XXFY). The following are the required naming conventions for
each file:

91 In general, each file includes the STIP number (if the prrbi@s a STIP ID) or the SPOT ID (as an
H followed by a sidigit number value), followed by the scenario (NB forBiold and B_Alt_X
for each Build alternative), followed by the analysis ye&t@e Table E1 for file naming
conventions.
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D4.1.1.2 BACKGROUND IMAGES FOR MODEL DEVELOPMENT

The development of models is typically done utilizing aerial imagery for existing conditions models and
GIS shapefiles for proposed designs. The following file formats can be attached in Synchro: DXF, GIS,
Bitmap, JPEG arghapefile (*.dxf, *.omp, *.jpg, *.jpeg and *.shp).

There are several sources and methods for utilizing aerial imagery in Synchro, including:

1 NC OneMapA high resolution aerial imagery collected on a rotating basis every three years.
The data can be downloaded and utilized at any time without a network connection. Once the
files are downloaded, they can be stored locally on a computer or server andmeéat into the
model. Available at.ink to NC OneMap Imagery

1 Bing Map LayefA Synchro 10 and newer versiomelude commercially available aerial imagery
from Bing that can be accessed with a network connection.

91 Project Specific Aerialy If project specific aerials are available in a standard imagery format,
they shall be attached in a coordinately correc@mner.

Multiple imagery sources should be reviewed to determine if there have been any changes to the study
area. If there are no recent changes to the stadya,then the most convenienimagerysource can be
used.

Background data files are attachealthe model under the Select Background Tab. Aerial image files can
be attached using the Background File List and clicking on Add Image Files.
@ Select Backgrounds o IEH

Background Bing Map Background Image List

EEE ;| ¥ | %@ | ¥2 | ¥sc| ¥YSc | Color| Hide | Remove

Add Image File(s) e it Remove Al

Convert Scaler O -
Compress JPEG Files —_— Show All Hide All

Bing Mapss now typically used to create background images in Synchro. In Synchro 11, a background
aerial is integrated into home screen when a file is created. An address or specific location can be
searched for under the Bing tab on the latind side of the seen to locate the analysis area.
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D4.1.1.3 NODE NUMBERING

Node numbering should be done in a consistent manner across all projects. The main corridor should be
numbered starting in either the southern or western part of the corridor depending enotientation

2T GKS LIN22SOG YR AYONBI&aS Ay NBFrazytroftS AyONBYS
there is more than one major corridor, each corridor should be numbered in a similar manner with each
corridor progressing with the néset of logical numbers.

D4.1.1.4 CARDINAL DIRECTIONS

Intersection approaches should only be coded by cardinal directions (north, south, east, and west) as
other approach directions (northeast, southeast, northwest, and southwest) may prevent Synchro from
discerning turn movements from through movements resulting in inaccurate capacity and queuing
results.

To adjust directions, right click over the direction wanting to be changed and addmep list will
appear, then select the correct cardinal directifor that approach. Note that that each leg may have to

be manually adjusted to get all cardinal directions correct. The directions can be revised in any of the
setting windows.

Cardinal directions may not be feasible for atypical intersections amdnalive intersection designs

such as diverging diamond interchanges and continuous flow Intersections. In the case of atypical
intersections and alternative designs, the project analyst should use best judgment when coding
approach directions.
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